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driven violently from its path; whereas the breaking 
of a single, centrally-placed propeller would have no 
greater effect upon the control than would the simple 
stopping of the motor. 

Undoubtedly, it was the inevitable confusion created 
by the breaking of the propeller on the vertical rud- 
der wire that caused the disaster; for although Wright 
made a gallant effort to bring the machine back to 
control, stopping his motor, etc., the horizontal rud- 
ders appear either to have failed or to have been pulled 
in the wrong direction; the aeroplane, after partially 
righting, taking a sudden and steep plunge to the 
ground. 

Perhaps the most important lesson of all, however, 
is, that, to render the aeroplane thoroughly reliable, 
some method of automatic control of both lateral and 
horizontal stability must be devised. This control 
should automatically hold the rudders and plane tips 
in the requisite position for equilibrium, any devia- 
tion therefrom being made by separate manual con- 
trol. 
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LESSONS OF THE WEIGHT AEROPLANE DISASTER. 

Seldom has there occurred a more pitifully tragic 
disaster than the sudden fall of the Wright aero- 
plane, involving the death of that promising young 
officer Lieut. Thomas E. Selfridge, and inflicting shock- 
ing injuries on the talented inventor, Orville Wright. 
That the disaster should have occurred at the cul- 
mination of a series of brilliant flights, and on the 
eve of winning that prize of government recognition 
for which the Wright brothers had striven, unaided, 
through long years of patient toil, renders the disas- 
ter extremely pathetic, and accentuates that world- 
wide sympathy in which the Scientific American so 
sincerely shares. 

But although the accident is deplorable, it should 
HOt be allowed to discredit the art of aeroplane navi- 
gation. If it emphasizes the risks, there is nothing 
in the mishap to ^shake our faith in the principles 
upon which the Wright brothers built their machine, 
and achieved such brilliant success. The defect was 
purely one of structural detail. The breaking off of 
the blades of the propeller of an airship is compar- 
able to the bursting of a tire on an automobile. In 
each case there is the danger of an upset; but in 
neither should the accident be taken to indicate that 
the principles and design of the whole machine are 
at fault. 

Nevertheless, it must be admitted that if the de- 
mand for absolutely first-class design and materials 
is strong in the automobile, it is doubly so in the 
aeroplane. Judged by the nature of the work it has 
to do, and in view of the tragic penalties which may 
attach to the breakage of any one of its delicate 
and nicely calculated parts, it would seem that a 
broader margin of safety should be allowed in cut- 
ting down the size and weight to secure the neces- 
sary lightness. The supporting planes, with their 
fragile wooden struts and hair-like wires, constitute 
a trussed bridge, whose strength, like that of a chain, 
is no greater than the strength of its weakest link. 
Should a single strut or wire snap, the whole fabric 
must collapse. Similarly, the equilibrium of the whole 
structure is so sensitive to disturbance, that any sud- 
den change in the opposed forces, such as was occa- 
sioned by the snapping of one of the two propellers, 
must instantly upset the delicate poise, and change 
the aeroplane, suddenly, from a self-sustaining machine 
to an inert mass, subject only to the destructive force 
of gravity. 

The lessons of this particular case are, first, that 
wood is too uncertain a material to safely endure the 
complicated stresses due to thrust, high centrifugal 
force, excessive vibration, or the possibility of con- 
tact with the machine to which a propeller is 
subjected; and, secondly, that the distribution 
of the thrust between two propellers, placed on 
either side of the center of gravity, constitutes, 
as this terrible accident has too clearly shown, a 
constant invitation to disaster. Should one propeller 
break, become loose, or be disconnected from its 
chain drive, the whole power of the engine becomes 
concentrated at a point several feet to one side of the 
center of resistance of the machine, with the result 
that it becomes immediately unmanageable, and li 



SOKE SUBMARINE SUCCESSES. 
The increase in size, powsf , "and endurance of the 
submarine, and the accumulated knowledge and con- 
fidence which are being acquired by officers and men in 
the handling of this sensitive and capricious type of 
boat, are rapidly winning for the submarine a posi- 
tion as a well-tried and efficient type of fighting craft. 
On the return of the submarine flotilla to Newport 
after its last series of maneuvers carried out in Buz- 
zards Bay, it was made known that the five sub- 
marines, "Octopus," "Viper," "Cuttlefish," "Tarantula," 
and "Plunger," representing the latest additions to 
our fleet, had made a most successful attack upon 
the United States cruiser "Yankee." The significance 
of the result, all five of the boats making a hit, is 
emphasized by the fact that the attack was made in 
broad daylight, and that it was expected by the 
"Yankee," whose officers, and crew were keenly on 
the watch for the submerged enemy. In carrying out 
the maneuver, the submarines first steamed away 
from the. "Yankee" on the surface of the water, closely 
observed by the glasses of the officers on board, until 
they disappeared from view. At twenty miles dis- 
tance they submerged and proceeded to the attack 
under water, making observations at intervals by 
means of the periscope, until they came within hit- 
ting distance, when each boat discharged its torpedo 
and. found the mark. Although the "Yankee" searched 
closely for surface indications of the boats, there 
was no notification of their presence until the five 
torpedoes got home against the hull. A second attack, 
made from a less distant point, met with equal suc- 
cess. This exploit is certainly a strong demonstra- 
tion of the efficiency of the submarine under the con- 
ditions existing; and it may fairly well be claimed 
that the fact that the "Yankee" was stationary _ was 
offset by the other fact that the time and direction 
of the attack was known to those on board the ship. 
Another notable success was that achieved by a flo- 
tilla of Italian submarines, or to speak more strictly, 
submersibles, consisting of four boats, which recently 
made the trip of 1300 miles from Venice to Spezia 
under their own power and without any assistance 
from auxiliary boats. These craft can steam 7 knots 
submerged, and 14 knots in the light condition. They 
carry two torpedo tubes below the bow, and embody, 
the principle which is adopted in the Lake boats 
in this country of carrying a heavy false keel, which 
may be detached should the submarine, through acci- 
dent, sink to the bottom. Comparable with this 1300- 
mile trip, in a semi-submerged condition, of the sub- 
mersibles is the recent cruise, under war conditions, 
of the British submarine flotilla for a distance of 300 
miles, during which they stayed for forty consecu- 
tive hours under water. 

The three performances above recorded- are very 
encouraging, since they foreshadow the ultimate mas- 
tery of two difficult problems in the submarine: radius 
of action and certainty of attack. The submarine of the 
future will grow in size, and as it does so its speed 
and radius of action will steadily, increase — possibly 
even to the point at which the largest type will be 
capable of accompanying a fleet in its operation on 
the high seas. 



OUR PONDEROUS PASSENGER CARS. 

Does it ever occur to the passenger, when he is 
sweeping through the country in the luxurious com- 
fort of his heavily upholstered seat in a Pullman car, 
that, in order to give him that accommodation, the 
railroad company must haul over the tracks, not 
merely his individual 150 pounds of weight, but an 
additional two tons of weight of the car? The largest 
modern Pullmans will weigh over 60 tons; and, since 
they provide only sixteen sections, it follows that for 
every passenger carried, even when the car is full, 
two tons of dead weight must also be moved. In re- 
spect of the weight hauled per passenger, therefore, 
a Pullman train is the most extravagant and costly 



method of transportation in the world, as the follow- 
ing comparative facts will show. A touring car capa- 
ble, .when running on a good ■ road, and if, like the 
railroad train, unhindered by speed restrictions, will 
carry seven people at the same speed as a Pullman 
train. The machine will weigh about 3500 pounds, 
or 500 pounds to the passenger. A 7-horse-power 
motorcycle, weighing 150 pounds and running on a 
good road without speed restrictions, will transport 
two people on the level at a speed of 40 miles per 
hour; while a bicycle, weighing only 25 pounds, can 
be driven by an ordinary rider on a good road at 
from 12 to 15 miles per hour, and by a racing man 
at from 20 to 25 miles an hour. Even that good old 
standby, the two-seated buggy, weighing, let us say, 
320 pounds, will convey its two passengers in com- 
fort and safety at a speed of from 15 to 20 miles 
an hour. Summing up our comparative results, then, 
we find that the dead weight necessary to carry a 
passenger in a touring car is 500 pounds, on a motor- 
cycle 75 pounds, on a bicycle 25 pounds, and in a horse- 
drawn buggy 160 pounds, as against the enormous 
load of two tons of dead weight necessary for the 
transportation of a Pullman passenger. It may be 
objected that the Pullman car represents an extreme 
case, and that much of the weight is due to the pro- 
vision of sleeping accommodations; but we find that, 
even in the first-class day coach, the dead weight per 
passenger is very high, being, in the case of coaches 
accommodating, according to size, from seventy to 
eighty-four people, about 1 1/3 tons of dead weight 
per passenger. 

It does not require any elaborate mathematics to 
show that the hauling of this enormous dead weight 
over the track is very costly, involving heavy main- 
tenance expenses on the part of the railroads and 
proportionately higher rates for the traveling public. 
Apart from the large expenditure of fuel, the excess 
weight causes a rapid deterioration not only of the 
tracks and roadbed, but also of the rolling stock itself. 
Rails are broken, or battered down at the rail joints; 
rails and tie-plates are crushed down into the ties; 
the heads of the rails and the flanges of the wheels 
are rapidly ground away on the curves; and, because 
of the heavy impacts due to the great deadweight, 
there is not only a more rapid deterioration of the 
rolling stock, but of every part of the system that 
comes into physical contact with it. 

The great weight of passenger cars is due in no 
small measure to the great length to which these 
cars have grown in recent years. The. body of a 
modern Pullman, over 70 feet in length, supported 
on a truck at each end, may be regarded structurally 
as a bridge carried upon two end piers; and, in the 
case of the car, as of the bridge, the bending stresses 
tending to break it in two, and, therefore, the weight 
of material necessary to resist those stresses, increases 
in a much more rapid ratio than the length. More- 
over, the concentration of weight on the two trucks 
calls for heavy construction in the trucks themselves; 
and it is a question worthy of the consideration of 
the car builder whether a great saving in weight 
would not be effected by reducing the length of the 
cars and substituting lighter four-wheeled trucks for 
the ponderous six-wheeled trucks now in use. Fur- 
thermore, the roof construction could be considerably 
lightened by abolishing the present ventilator and 
substituting a plain curved roof. Considerable weight 
might also be saved by abolishing the end platforms, 
vestibuling the car bodies directly against one another, 
and substituting entrances at the center of the cars. 

The greatest reduction of weight, however, would 
come from the introduction of steel in place of wood 
and the application to the design of the cars of those 
principles of bridge construction which have rendered 
the modern steel bridge such a marvel of lightness 
in proportion to its strength and the load it can carry. 
We believe that the weight of our present railroad 
cars is due not a little to the fact that too much of 
the coach builder's and too little of the bridge engi- 
neer's art has been employed in their design and con- 
struction. It is one of the curious anomalies of rail- 
roading, that at this late day, when so many steels 
and alloys offering great strength in proportion to 
their weight are available, we should still be building 
our cars of wood and building them on such massive 
lines. We note that in a recent discussion of this 
question, as applied to street railway and interurban 
cars, Mr. M. V. Ayers, of the Boston and Worcester 
Street Railway, estimates that the weight of a 60- 
passenger, 31-ton car could be so greatly reduced by 
careful design and the use of steel, that there would 
be a saving of $1100 per year in power cost alone, in 
favor of the lighter car — an economy which would 
more than offset the increased cost due to special de- 
sign and the use of a high-grade steel. The Scientific 
American has more than once drawn attention to this 
important question during the past few years, and 
we heartily indorse Mr. Ayers's statement that more 
actual saving of money can be effected by reducing 
the weight of cars than by any other change that can 
take place in the art of railroading. 
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REPAIRING THE CONCRETE PIER OF A BRIDGE BY 
INJECTION OF LIQUID CEMENT MORTAR. 

During the night of the 26th and 27th of August, 
1906, a Dutch steamer of 8,000 tons, the "Graenyes- 
herg," loaded with ore, steaming through the Kiel 
canal from west to east, collided with the north pier 
sustaining the fixed truss of the swinging hridge over 
this canal at Osterronfeld. The impact was so violent 
that the entire upper part of the pier, measuring 
29% feet in length by 19% feet in. width, was moved 
in an easterly direction, and those horizontal joints 
about 10 feet below the water gave way, and opened 
to the extent of 5 to 6 inches. The most important 
crack was that of the lower joint, and extended first 
horizontally for a depth of 42 2/3 feet into the pier, 
then turned sharply downward for about 5 feet. This 
crack was about 5 inches wide. The upper two cracks 
were of similar dimensions, reaching only for about 
18 feet into the pier, and were 4 inches to 6 inches in 
width. In the interior of the cracks the materials were 
as if crushed. The bridge rested upon this pier on a 
fixed anchor sill with a pan, and the violence of the col- 
lision threw the bridge 15% inches to the east, displac- 
ing the pan. To repair this damage, it was resolved to 
leave the upper part of the pier entombed, and to sim- 
ply consolidate the whole of the structure by forcing in 
the open joints liquid mortar under air pressure. This 
operation had to be done entirely under water. In 
order to do this, the bridge was first put again in its 
place upon the pier, and underpinned to its proper 
level, so as not to disturb the railway traffic. Then 
the supports of the bridge upon the pier were taken 
away, and the work of filling in the cracked joints 
started. First divers were sent down to examine and 
properly locate the fissures, and to clear away as 
much as possible, without danger to themselves and to 
the bridges, the stones covering these fissures. Then 
they drove in tightly hardwood wedges in the open 
cracks in their entire length, and calked them with 
oakum. Eighteen of these wedges had lengthwise 
semi-cylindrical notches, and were driven in in pairs, 
so as to form a hole for the reception of nine pieces of 
iron pipe with threads on' the projecting end, on 
which an elbow could be screwed on. Through these 
pipes the liquid cement mortar was to be forced into 
the cracks. On these elbows were screwed on vertical- 
ly pieces of gas pipe 19% feet long and 1 3/5 inches 
in diameter, fastened to the pier by means of clamps. 
The upper ends of these pipes were connected to rub- 
ber tubes, conveying the liquid mortar under pressure 
from the injection tanks. 

In order to tighten the work still more, a canvas 
5 feet wide was fastened upon the damaged part 
of the pier, securely rolled on top and at the bottom 
over two steel cables wrapped up in oakum and twisted 
straw and solidly anchored to two piles driven along- 
side of the pier on both sides, and these piles again 
were fastened to one another by chains drawn tight. 
Upon this canvas were vertically fastened, from 8 
inches to 10 inches strips of wood 1 3/5 inches to 
2% inches thick, the whole tightly secured by 
two iron bands, anchored to the piles and tightly 
wedged against the pier. This preliminary work 
was completed in fifteen days. The gas pipes were 
now put in place, and the operation of filling in 
the cracks begun. Two scows were anchored against 
the pier. One carried the engine driving the air com- 
pressor, and the air tank for the compressor; the 
other three tanks to contain the liquid mortar and 
the necessary material for filling the tanks. These 
three tanks were connected with the compressed-air 
tank and with one of the gas pipes. The air tank had 
a gage and a valve, and was connected by means of a 
cock with three openings with the mortar tanks. This 
cock was so constructed that only one tank at a time 
was connected with the air tank. Each of the three 
tanks had a funnel for the purpose of filling them; an 
agitator with a handle, for the mixing of the mortar in 
the tank to avoid settlement; a discharge cock open- 
ing and closing the flow of the mortar into the tube 
connected with the gas pipe. 

The mortar used was composed of one part Fort- 
land cement and one part fine sand, with the addition 
of a volume of water equal to the volume of the mix- 
ture. The mortar was poured into the tanks, each of 
74 "quarts capacity, and forced into the cracks by means 
of the gas pipes. The maximum pressure was 141 
cubic feet, and the work, started at 7 A. M., was 
finished by 9 P. M., by which time the mortar ascended 
to the mouth of the gas pipes, so indicating that the 
cracks were tightly filled. This was also confirmed 
by the divers, who reported that the mortar had 
bulged the canvas and made excrescences all around 
the joints. 

The total quantity of forced-in mortar was 494 cubic 
feet, representing two hundred fillings of the tanks. 

For the purpose of ascertaining how the mortar 
would behave under water, a wooden box lined with 
canvas was sunk alongside the pier at a depth of 10 
feet and filled in in the same manner as the cracks. 
The contents of the box were examined after two 
weeks', and again after four weeks' immersion. At 



the same time the mortar in the cracks was exam- 
ined by boring holes 3/5 inch in diameter in the 
same. At the end of five weeks the setting was con- 
sidered sufficient, and on the 25th of October, 1906, the 
resistance tests of the pier were made. These tests 
were a complete success, and the circulation of tho 
trains was immediately restored. Since then the filled- 
in joints have not shown any tendency to slide or to 
settle. The cost of the repairing was about $2,171, 
and the entire putting in order of the bridge for 
travel about $3,136. This expenditure is considered 
very low, and certainly much lower than if the pier 
had to be demolished and reconstructed. — Translated 
from Genie Civil. 
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A FEW SUGGESTIONS FOR INVENTORS OF SAFETY 
DEVICES. 

BY EDWIN PHILLIPS. 

When our forefathers first went down to the sea in 
ships, little was known or even thought of safeguards 
or "prevention." They put off to sea almost wholly 
at the mercy of the waves and when storms arose were 
in grave jeopardy. To begin with, there were no rud- 
ders to steer by, keels to prevent rolling, anchors to 
"let go," mariner's compasses to direct a course, life- 
saving apparatus for emergencies, storm warnings to 
put them on their guard, nor lighthouses to spread 
welcome beams across the broad expanse of waters. 
But to-day, thanks to invention, the hardy mariner 
possesses all these. Also many more. But more still 
are wanted, for hardly a month elapses but losses of 
life occur upon our coasts, many of which losses could 
be' averted. Science has made efforts innumerable to 
anticipate storms and thereby prevent their dangers. 
For the sake of man's humanity to man such efforts 
need direct encouragement. 

"How true," wrote Carlyle, "is that old fable of the 
Sphinx who sat by the wayside proposing her riddles 
to the passers, which, if they could not answer, she 
destroyed them." The riddle of the hour is, How can 
we encourage "prevention"? Why should not dray 
and other road vehicle wheels have a guard depending 
in front of them — a combination footstep, handrail and 
body pusher, for example? Have not fly and other 
wheels in factories a guard? It cannot be denied that 
about moving wheels there is an element of danger. 
"Dad, I won't carry stones any more," were the dying 
words of a sixteen-year-old youth in Melbourne not 
long since. At the inquest on his remains at the 
morgue it appeared that he was leading a horse draw- 
ing two tons of spawls, when, said an evening paper 
describing the event, he slipped, and the wheel passed 
over his body. Foot passengers crossing streets are 
liable to the same accident, and it is by no means an 
infrequent occurrence. The dangers attending such a 
fall are considerably reduced if there is a guard to 
push the prostrate one aside. Very true, very true 
indeed are Zimmerman's words, and they call for seri- 
ous thought: "Laws act after crimes (accidents) 
have been permitted; prevention goes before them 
both." 

"There's no education like adversity," said Disraeli, 
which being modified might read: "There's no educa- 
tion like accidents." In the past, accidents, because 
they have been accidents, have generally been regarded 
as unavoidable. But investigation teaches that in the 
future they may be perceived through different spec- 
tacles. Experience shows that accidents may be di- 
vided into two classes — (1) preventable, (2) unpre- 
ventable. It further shows that a hard-and-fast line 
can be drawn between those that can be avoided and 
those that cannot. Likewise that the list of accidents 
in variety and number is increasing every year with 
the increased invasion of new types of machinery. By 
thought and reform, accidents which were formerly 
consigned to the second or unavoidable class are now 
elevated to the first or preventable class. 

The heroes of science, chemistry, and physics have 
in the past held doctrines that they dared not promul- 
gate publicly. If they did it was with the fear of 
death to themselves and delay to the cause. That the 
sun and planets revolved round the earth was once 
a common belief. Giordano Bruno knew otherwise 
and for saying so was (about 1600) burned at the 
stake and his ashes cast to the winds. To-day his 
theory is an accepted fact. When Boyer in France, 
more than a century ago, preached inoculation as a 
preventive of smallpox, when Edward Jenner about 
1790 announced his doctrine of vaccination, both the 
pulpit and the press strove to talk and write them 
down. A desperate battle against overwhelming oppo- 
sition had to be fought before people could accept the 
new theory. But the great truth conquered; and 
another great truth is that nearly all the ailments to 
which flesh is heir may sooner or later succumb to 
preventive measures. If, with the limited knowledge 
of those days, Dr. Jenner could discover a preventive 
for smallpox, with the scientific progress made since 
there should be no difficulty in discovering means for 
preventing pneumonia, diphtheria, bubonic plague, in- 
fluenza, etc. The day may, and should, soon come 
when instead of the human arm having one mark on 



it as an indicator that smallpox has been warded off, 
it will have many marks for each of the diseases 
enumerated, in fact a mark for each disease as man 
one by one conquers them. It is a vulgar error to 
assume that prevention will win no more victories, 
but is dead. 



SCIENCE NOTES. 

According to a recent census the total population of 
the Canal Zone is 50,000. Of this number 24,963 per- 
sons are employed either by the Isthmian Canal Com- 
mission or the Panama Railroad Company. Of the 
total population 14,635 are white, 34,785 are negroes, 
and 583 are Chinese. Of the whites 6,863 are from 
the United States, and of these 5,213 are males and 
1,650 females; 2,030 married men and 1,048 married 
women; 2,713 single men and 172 single women; 451 
children, 232 boys and 219 girls between the ages of 
6 and 16 years. There are also from the United States 
73 colored persons, 57 males and 16 females. The to- 
tal cost of taking the census is given at $3,936.36. 

In sinking an artesian well at Newlyn an interest- 
ing discovery has been made in tapping springs of 
highly mineralized water. The sinking of the well 
was undertaken for Mr. R. R. Bath, and the Newlyn 
Ice Company, in connection with the factory which 
has been erected for the manufacture of ice, to pro- 
cure water to use in ice-making. A depth of about 
180 feet has been reached, two tin lodes having mean- 
while been passed through, and water from the springs 
reached was submitted for analysis to Mr. J. H. Bo- 
sanko, of the Penzance Mining and Science Schools. 
He was surprised to find that the water was highly 
mineralized. The simple test revealed an abnormal 
quantity of iron in the water, showing that it must 
be running through rich mineral veins. No water of 
this description has ever been found in West Corn- 
wall, and it is thought that perhaps it may possess 
medicinal properties of some value. 

From experiments conducted at Ottawa, in Canada, 
it appears that there are some slight grounds for the 
widely-accepted opinion among agriculturists that 
snow is a direct fertilizer, says the Pharmaceutical 
Journal. It is found to contain total nitrogen equiva- 
lent in round numbers to about a pound per acre of 
land covered by an average winter snowfall in that 
district. The amount of nitrogen as free ammonia 
was high, but fluctuated greatly, from 0.082 to 0.589 
parts per million; the nitrogen as albuminoid ammonia 
ranged from 0.033 to 0.078 parts per million, and the 
nitrogen as nitrites and nitrates ranged from 0.027 
to 0.390 parts per million. The average of twelve de- 
terminations from February 21, 1907, to May 4, was, 
nitrogen, as free ammonia 0.256, as albuminoid am- 
monia 0.052, and as nitrates and nitrites 0.163 part 
per million. The value of snow as a direct fertilizer 
would appear, so far as the nitrogen content is con- 
cerned, to be greatly overestimated. It is intended to 
continue the experiments both in summer and winter 
to determine definitely the manurial value of both 
snow and rain. 
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THE CURRENT SUPPLEMENT. 

The extent to which electricity is used in the manu- 
facture of street gas is hardly realized even by tech- 
nical men. How much can be done by electrical means 
to simplify the handling of material in gas-works is 
set forth by Dr. Alfred Gradenwitz in the opening 
article of the current Supplement, No. 1708. In an 
Austrian oil-field there was recently installed the first 
machine for the extraction of oil from bore-holes by 
the Leinweber system. The installation is described 
by the English correspondent of the Scientific Ameri- 
can. E. S. Lincoln contributes an article on "Test- 
ing Direct-current Dynamos." The Hon. Robert J. 
Strutt, well known as an authority on radioactivity, 
explains in a characteristic, clear style the radio- 
active changes in the earth. Charles L. Hubbard gives 
a brief review of liquid fuel for the benefit of those 
who desire a general knowledge for purposes of com- 
parison without going too much into details. "Train- 
ing the Man Behind the Gun" is the title of a stir- 
ring article that reveals the secret of the marvelous 
success achieved by the skilled naval gunner in firing 
at targets. The daily press has commented at length 
on the highly dramatic paper read by Francis Dar- 
win before the British Association for the Advance- 
ment of Science, in which he explained his theories 
of the memories of plants, and his view that the devel- 
opment of any living creature from an egg seems to 
presuppose something akin to biological memory. The 
first installment of the paper appears in the current 
Supplement. The improved Parseval airship, which has 
aroused almost as much interest as Von Zeppelin's gi- 
gantic, ill-fated craft, is described and illustrated. 
Eugene Lemaire explains how parchments injured by 
Are may be restored. Does the planet Venus revolve on 
its axis, or does it always present the same side to the 
sun? The question is one that has long puzzled 
astronomers. .Otto Hoffmann considers the question 
from both sides, and produces all the available evi- 
dence for and against rotation. 
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THE NARROWING OF THE GANGES AND CONSTRUCTION 
OF THE CURZON BRIDGE. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

In the bridging of such alluvial rivers as the Ganges, 
Chenab, Sutlej, etc., in India, it is not unusual to con- 
strict the river's channel for the purpose of expedit- 
i n g and econo- 
mizing the cost 
of bridge con- 
struction. Many 
of the more im- 
portant water- 
ways are extreme- 
ly wide, the wa- 
ter during periods 
of flood having 
eroded its way un- 
checked through 
the soft banks on 
either side of its 
normal channel, 
until further ex- 
pansion has been 
checked by the 
presence of inero- 
dible soil. Un- 
der these circum- 
stances the riv- 
ers assume great 
widths, and in 
the flood season 
form a body of 
water possibly 
three miles or 
more in width 
from bank to 
bank. In the dry 
season, however, 
when the river is 
at its lowest lev- 
el, large tracts of 
sand are exposed 
where the water 
has receded. Un- 
der such circumstances the throwing of bridges across 
such unrestricted waterways is an expensive, pro- 
tracted, and difficult undertaking, while the possibil- 
ity of reclaiming the area inundated is impractic- 
able. The most efficient and economical solution of 
the difficulty, however, which has yet been found is the 
construction of an embankment, or training-bund, par- 
allel with the navigable channel at a selected point, 
so that the course of the waterway is a constrict- 
ed passage, the flow of water on the inner side of 
the training bund being blocked by the approach 
bank leading to the training-bund and the bridge. 
This system was first employed by Mr. J. R. Bell in 
carrying the Northwestern State Railroad across the 
Chenab River at Sher Shah in 1888, and it proved so 
successful that such works are now extensively em- 
ployed. The latest and largest example of such work 
is the left-bank training-bund of the Curzon Bridge 
at Allahabad. The Curzon Bridge is on the line of the 
new Allahabad-Fyzabad Railroad, 97 miles in length, 
which offers a direct route between the city of Alla- 
habad, the Oudh province, and Bombay and Luck- 
now. It is of the double-deck type, the lower deck 
carrying t h e 5- 
foot 6-inch gage 
of the railroad, 
and the upper 
deck a thorough- 
fare for vehicu- 
lar and pedes- 
trian traffic. At 
the point where 
the bridge cross- 
es the Ganges, the 
waterway is ap- 
proximately 1.25 
miles in width; 
but by the provi- 
sion of the train- 
ing-b u n d, the 
bridge section is 
reduced to about 
3,000 feet, com- 
prising fifteen 
spans each of 200 
feet length, so that 
the bridge itself 
occupies less than 
one-half of the 
width of the riv- 
er. In the neigh- 
borhood oft he 
city of Allahabad 
the river flows be- 
tween two high 
banks of hard 
clay, which even 
the flood waters 



have failed to erode, the distance from bank to bank 
being about three miles. This width is entirely cover- 
ed, with water during the flood season, the water 
thus filling practically the whole of the valley. Just 
below the city, however, the waterway, owing to the 
natural configuration of the country, is decreased in 



The Curzon Bridge Practically Completed, Showing Temporary Line in River Bed 
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width to about 1.25 miles, and this site was selected 
as the most favorable for the construction of the pro- 
posed bridge. The normal width of the river channel 
In the cold weather, however, Is only 600 feet, the 
depth of water being about 25 feet. During the flood 
season the river rises at this point as much as 31 feet, 
the volume of water being swelled by the discharge 
from the Jumna, the confluence of which with the 
Ganges is about seven miles above the bridge. As a 
result of the preliminary surveys, it was decided that 
the waterway could be advantageously guided through 
a- channel 3,000 feet in length, by the construction of 




Fig. 1.— Diagram of Electric Motor and Tension 
Carriage. 




Fig. 2. Machine Which Saws Through Stone Walls and Inserts 
Sheets of Lead to Protect Buildings from Dampness. 



SAWING BUILDINGS IV TWO. 



a training-bund on the left bank. The whole of the 
work was designed by Mr. Robert R. Gales, M. Inst. 
C. B., engineer in chief of the Coonoor Railroad, to 
whose courtesy we are indebted for the illustrations. 
The training-bund itself, which is over 4,000 feet 
in length, rises to 5 feet above flood level of the river. 

The upstream 
section is about 
3,300 feet in 
length, measured 
from the center 
line of the- ap- 
proach bank com- 
municating with 
the 1 e f t - h a.n d 
shore. The ex- 
tremity of the 
upstream section 
has a sharp curve 
of about 570 feet 
radius. This was 
adopted in order 
to protect the 
t r a i n i n g-wall 
from the scouring 
of the river, and 
the eddying cur- 
rents which are 
produced when 
the extremity is 
straight. In the 
Curzon bund, 
however, the en- 
gineer anticipates 
that from the 
form of extrem- 
ity adopted this 
destructive ac- 
tion, if not en- 
tirely overcome, 
will at any rate 
be considerably 
reduced ; a re- 
sult which ap- 
pears to be borne out by the behavior of the bund 
during the short time it has been completed. 

The bund, itself constructed of the sand which forma 
the river bed, is armored on the river side with stone 
pitching some 4 feet in thickness on the 2 to 1 slope, 
from the river bed up to flood level, while on the 
land side the sand bank is covered by layers of earth 
and broken debris, and planted with sarpat grass, the 
fibrous roots of which serve to hold the fabric to- 
gether. The crown of the bank has a width of about 
20 feet, and carries a 5-foot 6-inch gage railroad, so 
that in the event of any portion of the embankment 
being damaged, further supplies of stone may be 
readily brought up and dumped at the point of at- 
tack. 

The construction of the training-bund presented sev- 
eral difficulties, the greatest of which was the short- 
ness of the season in which the work could be carried 
out. Consequently, the greatest advantage had to be 
taken of the period available, especially as the whole 
of this work was being undertaken in the river bed. 
Owing to the magnitude of the undertaking, it was 
found impossible to place this section of the work in 

one contract, and 
it was according- 
ly divided into 
sections and dis- 
tributed among 
several contrac- 
tors. When the 
time approached 
convenient for 
commencing op- 
erations, at the 
middle of No- 
vember, the labor 
was crowded up- 
on the spot, until 
as many as 7,000 
coolies were en- 
gaged in build- 
ing the approach 
bank and train- 
ing-bund at one 
time, the whole 
of this work be- 
ing carried out 
by native labor. 
When it is re- 
membered that 
some 7,000 feet 
of embankment, 
comprising 3,000 
feet for the ap- 
proach bank and 
4,000 feet for the 
(.Continued on 
page 206.) 




Fig. 3. Interior of Church Showing 
Machine in Position. 
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SAWING A BUILDING IN TWO. 

Dampness not only makes buildings unwholesome 
places to live in ; but often injures them and hastens 
their decay. It is due, in many cases, to moisture 
absorbed from the soil through the foundations and 
distributed throughout the walls by capillary action. 
The oldest church in Munich has recently been pro- 
tected against further invasion of dampness by the 
radical method of sawing the stone foundations in 
two, horizontally, and inserting sheets of lead, which 
dam the capillary channels and form an impassable 
barrier to the ascent of water. The operation was 
performed by a specially devised machine, driven by 
an electric motor, which automatically inserted the 
sheets of lead as the saw cuts were made in the 
foundation walls. 

No less remarkable was a somewhat similar opera- 
tion performed on a structure in Paris. 

A four-story building was sawn in two, from top to 
bottom, by means of a twisted wire cable. The build- 
ing is an electrical substation belonging to the Com- 
pressed Air Company, and its four stories are fitted 
with storage batteries, which serve to regulate the 
500-volt direct current furnished by another station. 
In consequence of the increase in business and the 
impossibility of placing additional accumulators in 
the building, the floors of which already bore a load 
of more than 200 pounds per square foot, it was de- 
cided to install in the ground floor, basement, and 
cellar, motor generators driven by a high-voltage alter- 
nating current, for the purpose of furnishing addi- 
tional current at 500 volts. It was also decided to 
sever all connections between the station and the ad- 
joining buildings, in order to avoid claims for dam- 
age arising from the vibration caused by the powerful 
motor generators. 

There were no party walls to be cut. The station 
is a steel-frame building, and it was connected with 
the adjoining buildings only by the front wall and the 
stone piers of the foundation, but it was 
a sufficiently difficult task to divide these 
without endangering the buildings or in- 
terrupting the service. The problem was 
solved very ingeniously by the employ- 
ment of a twisted wire cable. 

The idea of sawing stone with an end- 
less wire cable conveying a mixture of 
water and an abrading powder is more 
than fifty years old. In 1854 Francois 
Eugene Chevalier obtained a patent 
which covered all possible applications 
of metal wires and cables to the sawing 
of stone. In this patent Chevalier claim- 
ed the employment, for the purpose of 
sawing, of one or more metallic wires, 
ropes, or chains, operating by a continu- 
ous or alternating rotary motion and 
possessing the properties of flexibility 
and of change of direction, so that a 
block of stone can be attacked simul- 
taneously along all imaginable lines. 

This interesting method, however, 
soon fell into oblivion, and there remain- 
ed until 1880, when it was revived by 
Gay and Thoner. Four years later 
Thoner introduced two important im- 



provements, ball-bearing pulleys and a device for cut- 
ting large holes for the separation of blocks from the 
original rock in quarries. 
The method still presented a serious practical in- 




Fig. 4.— Diagram of Building, Showing the Cable 
Arranged for Sawing the Facade. 




Fig. 5.— Electric Motor and Tension Carriage. 



convenience, the liability of the wire to rupture and 
the difficulty of repairing it. The most carefully exe- 
cuted solderings and brazings proved ineffectual, but 
at last a workman conceived the happy idea of cut- 
ting the strands of broken cable to different lengths 
and making a splice 12 or 13 feet long. Thenceforth 
the employment of twisted wire cables became general 
in marble and granite quarries. This method of saw- 
ing stone combines rapidity with economy, avoids the 
employment of explosives, and, above all, makes un- 
necessary the excavation of trenches in the rock, an 
operation which is both tedious and costly. But the 
method was never, to the writer's knowledge, em- 
ployed for cutting a building in two until it was ap- 
plied to the electrical station in Rue St. Roch. 

The work comprised the sawing of the facade and 
the foundation piers at each side of the building. It 
was begun by erecting two wooden towers and join- 
ing their tops to the roof by bridges for the support 
of the tension carriages and motors operating the wire 
cable. Then two shafts 21 feet deep (the depth of 
the foundations) were sunk in the street, and a hole 
about an inch in diameter was drilled horizontally 
through each foundation pier, immediately beneath the 
iron plates on which the iron columns of the super- 
structure rested. The doubled cable was passed 
through these holes. 

The tension carriage C (Fig. 1) consists of an 
oaken frame mounted on four wheels. It runs on 
rails on the bridge, and carries an electric motor M 
of 4 horse-power. This motor drives the cable by 
means of the reducing train of wheels N O, which 
gives the cable wheel P a speed of 180 revolutions per 
minute, and the cable a linear velocity of about 22 
feet per second. The carriage is drawn back and the 
sawing cable kept taut by means of the winch T and 
a fast and loose pulley and clutch operating on the 
cable D (Fig. 4) which hangs vertically over the yard 
of the building and bears at its lower end a weight 
of 440 pounds. Bags of sand are placed 
at a little distance below this weight, to 
receive it without shock in case of rup- 
ture of the sawing cable. 

The sawing frames, which are shown 
in operation on the foundations in one of 
the photographs, are very similar to 
those used in stone yards. A carriage 
slides between two parallel iron guides 
connected by cross pins at their ends and 
by a stirrup in the middle. This car- 
riage bears a wheel which presses 
against the sawing cable and guides its 
movements. The carriage and wheel are 
raised and lowered by an auxiliary wire 
cable and a winch. In the shaft in the 
street is a second guiding frame, consist- 
ing of a carriage and fast and loose 
pulleys. 

In sawing the foundation piers the 
sawing cable runs from the wheel P of 
the motor, over the wheel B, descends 
thence into the shaft to the street, and, 
guided by the frame described above, 
passes through the small holes drilled in 
the piers. After traversing the entire 
row of piers the cable passes round a 






Fig. 6.— Front of Building, Showing Scaffolding. 



Fig. 7.— Arrangement of Cable at Foundation. 

SAWING BUILDINGS IN TWO. 



Fig. 8.— Bridge and Top of Tower, 
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pulley, and returns through the same holes to the 
shaft In front of the huilding, and thence ascends to 
the bridge at the top, and passing round a second wheel 
B returns to the motor wheel P. In front of each 
pier, at the level of the lower or cutting part of the 
cable, is placed a fine jet of water carrying fine sand 
in suspension. The sand gradually wears away the 
stone, the cable serving only to convey it. As the 
work advances, the pulley frames are lowered by turn- 
ing the winch, the tension of the cable being main- 
tained constant by means of the carriage 0. 

As a rule, the vertical cut through the line of piers 
was deepened at the rate of about 5 inches per hour. 
As the cable returned through the cut, it was abraded 
very rapidly, so that although it was more than 300 
feet long, it was found necessary to replace it at the 
end of twenty hours of work, which corresponds to 
an aggregate surface of cut equal to 121 square feet. 
In the concrete bases of the piers the process was re- 
duced to 3.2. inches in a day of eleven hours by* the 
heterogeneous character of the concrete and the sand 
and - flint which it contained. 

When the piers had thus been sawn from top to 
bottom, the sawing cable was raised to its initial posi- 
tion, immediately beneath the iron bedplates, and a 
horizontal cut, 2 inches deep, was made by shifting the 
pulleys laterally to this distance, and forcing the cable 
against the masonry by a series of iron bars. A sec- 
ond vertical cut, extending to the bottom of the piles, 
was then made. In this way a vertical slice, 2 
inches in thickness, was removed from each pier, on 
each side of the building. 

A slice of the same thickness was removed from 
each, side of the fagade by a similar series of opera- 
tions, in which the cable was pressed obliquely against 
the fagade by means of the pulley X'" (Fig. 2). When 
this oblique cut had advanced so far that the top of the 
wall was cut through and the cable had begun to at- 
tack the middle of the height, the upper pulley was 
drawn back, the pulley at the base was pushed for- 
ward, and the lower half of the wall was sawn ob- 
liquely in a similar manner. Then the remainder of 
the cut, involving the whole thickness of the wall at 
mid-height and a thickness gradually decreasing above 
and below this point, was made with the cable verti- 
cal. A second cut, 2 inches ' distant from the first, 
was made by a similar series of operations, and the 
intervening slice of wall was removed. 

The work of sawing this building in two with a 
wire cable was accomplished both rapidly and cheaply. 



THE NARROWING OF THE GANGES AND CONSTRUCTION 
OF THE CURZON BRIDGE. 
(Concluded from page 204.) 
training-bund, representing a total quantity of some 
50,000,000 cubic feet of earthwork, had to be handled, 
the magnitude of the task may be realized. 

The construction of the bridge proceeded simul- 
taneously with the building of the earthwork revet- 
ments, operations being commenced from the right- 
hand bank. To facilitate these operations and the 
transportation of the necessary materials to the sites 
of the foundations for the piers, a temporary railroad 
was laid on piles on the river bed as soon as the 
water had receded sufficiently. As already mentioned, 
the bed of the river is composed of fine sand, which 
extends on the average to a depth of 100 feet, where 
impermeable clay is encountered. The pier founda- 
tions had consequently to be carried down to a great 
depth, and this work was carried out upon the well- 
sinking principle. In executing this part of the work, 
the engineer made a series of calculations, by means 
of which he was able to deduce the weight of well re- 
quired to sink by open dredging to any required depth 
through sand and the relationship of skin friction to 
the increase in depth. This is probably the first at- 
tempt to indicate such data in advance of operations. 
In the course of an exhaustive paper, recently com- 
municated to the British Institution of Civil Engineers 
concerning the construction of the Curzon Bridge, Mr. 
Gales refers to this question of "sinking effort" at 
great length. 

Owing to' the bridge being designed to carry only 
a single track, the form of well adopted was of the 
double octagonal type, the curbs being 33 feet 6 inches 
long by 19 feet wide. The sinking plant comprised 
steam hoists so disposed as to be capable of serving 
two wells, so that merely by slewing round the sink- 
ing of one well could be carried out while the other 
was being built on. Taken on the whole, sinking was 
completed rapidly; but in one or two cases, owing to 
substrata of hard clay and conglomerate being en- 
countered where only sand was believed to exist, these 
operations were somewhat delayed, since it was found 
that the dredges could not make any effect upon cer- 
tain material which had to be removed by blasting. 
The wells were sunk until they became stanched in 
the clay, which was found to be extremely hard, efforts 
to drive the wells more than a few feet into the strata 
proving unavailing, even when artificially loaded with 
iron rails, pig iron, sand, etc., to the extent of 1,000 
tons or so, as shown in the engraving. The wells 



were for the most part built of brick, and were car- 
ried up to within two feet of the lowest water level 
recorded, when the construction of the piers was com- 
menced. The piers are of masonry, two kinds of 
native stone being used, one for the external walls 
and the other for the hearting. The wells themselves 
were filled with sand, ballast, and concrete as follows: 
The bottom of the well to the top of the cantplate of 
the curb with sand, followed by 9 feet of cement con- 
crete. Upon this was pure sand for a depth of 41.25 
feet, followed by a layer of sand and brick ballast 
rammed down for another 40 feet (the sand filling 
the spaces between the ballast), and crowned by 10 
feet of rammed concrete. The piers themselves are 
stepped, so that a slight batter is secured. The bot- 
tom layer of masonry is 35 feet in length by 20.5 feet 
wide, while that carrying the cornice is 29 feet long 
by 14.5 feet. The height of the masonry piers in each 
case, with the exception of the shore and training- 
bund abutments respectively, is 60 feet. The piers 
are carried up a sufficient height to give a clearance 
of 31 feet between the normal level of flood and the 
under side of the girders. Even should the water- 
way again attain its highest recorded rise of 41 feet, 
which was registered in 1875, this will still give a 
headway of 21 feet. 

The girders are of the single triangulation N type, 
having nine bays each of 25.75 feet length center to 
center, representing 200 feet in clear span, while they 
are 25.75 feet in height. The total amount of steel 
work in each span, including the flooring of the public 
roadway on the top deck, is 320 tons, aggregating 4,800 
tons for the whole bridge. 

The top deck carrying the public roadway has a 
clear inside width of 23 feet 2 inches, and is carried 
at a height of approximately 60 feet above ordinary 
high flood level of the river. There is a metaled 
roadway 15 feet in width, flanked on either side by a 
timber sidewalk 49 inches wide. Access to the top 
deck is obtained from the approach banks at either 
end of the bridge over steel viaducts. 

The time occupied in carrying out the whole under- 
taking, from the commencement of the preliminary 
operations to the running of the first train over the 
bridge, was exactly three working seasons, and its 
rapid completion testifies to the energy with which 
the whole task was carried out. By narrowing the 
course of the river through the construction of the 
heavy training-bund, and. thereby shortening the 
length of the bridgework, a saving of over $500,000 
was effected. Despite the departure from general 
practice in the design of the training-bund, the in- 
itiative of the designer is evidently completely justi- 
fied, since no signs of the defects which have char- 
acterized previous works of this type have yet develop- 
ed, though it has been subjected to exacting tests by 
high floods. 

< in* 
Sven Hedln's Return. 
Sven Andera Hedin, the explorer, who started in 
1906 from Chinese Turkestan on a journey through 
Tibet, and concerning whose whereabouts there was 
great anxiety for many months, has arrived at Simla. 
He traveled 4,000 miles or more, mainly in western 
Tibet, and did -not see a white face until he reached 
the province of Pobo. ' Dr. Hedin states that he made 
valuable discoveries, but that there still was ample 
room in Tibet for future explorers. 

Summarizing the remarkable achievement of Sven 
Hedin, the New York Sun thus comments editorially: 
When Sven Hedin reached Gartok in the southwest- 
ern part of Tibet, late last year, he gave out that he 
was going to Ladakh in Cashmere, and in the spring 
he would travel either to India. or to Peking. The 
event shows that he had in view another long journey 
in the unexplored part of Tibet. He went north to 
Leh, the chief town in Ladakh, ostensibly to spend 
the winter but actually to outfit and push again into 
northwestern Tibet in order to make another route 
through the vast unmapped region to the west of his 
route in 1906. 

This secrecy was necessary because the Tibetans 
were determined to prevent him from renewing his 
travels in Tibet. He did not even impart his plans 
to his family, and they were anxious for his safety 
when they failed to hear from him last spring. But 
he has reached civilization again and is now going 
home after experiencing last winter the acutest phase 
of his privations and losses during his migratory tent 
life in the bitter cold of the Tibetan winter two miles 
and a half or more above the sea. 

The work of Sven Hedin in these three years, 1906- 
1908, will rank among the great achievements of ex- 
ploration. The results obtained are enormous in spite 
of the active opposition of the Indian and Tibetan offi- 
cials, who did their best to prevent the explorer from 
getting into the country at all. 

The work, spread over three years, is emDraced in 
three journeys, each distinct from the others. In 1906 
Hedin entered the northwestern part of Tibet at 
Aksai Chin (White Desert), crossed the vast unex- 
plored region of western Tibet from northwest to 



southeast, traveled 840 miles without touching the 
routes of any earlier explorers excepting where he 
crossed the tracks of Bower and Littledale, and dis- 
covered mountain ranges, new lakes and rivers and 
gold fields. 

The second journey, which filled most of 1907, was 
west from Shigatse through the southern part of the 
unknown area, about 1,000 miles to the southwestern 
corner of Tibet. On this eventful expedition Hedin 
discovered the sources of the Brahmaputra, Indus, and 
Sutlej rivers, and found that the Nin Chen Tangla 
Mountains, well known south of Lake Tengri, are sim- 
ply part of a chain extending, he believes, clear across 
Tibet east and west and at least 2,000 miles long. 

The third journey, just completed, carried Sven 
Hedin again from north to south across unknown ex- 
panses he had not seen on his route of 1906. He 
found everywhere repeated the mountains and valleys 
interspersed with fresh and salt water lakes that he 
had discovered two years before. He has proved that 
the great white expanse on the maps is practically 
filled with these features, for no part of it has been 
found to be an extensive and comparatively level 
plain. 

In this last journey Hedin crossed the Nin Chen 
Tangla three times — he had crossed it five times on his 
first and second journeys — and he now reports com- 
plete proof that the mighty range is continuous to 
the western border of Tibet. Although the absolute 
height of all these Tibetan mountains is very great, 
they are not remarkably impressive as seen rising 
from plateau surfaces that are 16,000 to 18,000 feet 
above the sea. 

Sven Hedin reports that he has saved his scientific 
material. No other pioneer explorer has ever pro- 
duced better surveys for map purposes, and it is cer- 
tain that his map sheets will fill with accurate de- 
tails a large part of the regions both in northern and 
southern Tibet that were marked "unexplored" on the 
Royal Geographical Society map of Tibet prepared 
three years ago. 



Coming Aeronautic Contests. 

The recently-formed Aeronautic Society, mention of 
which has already been made in these pages, has 
leased the Morris Park race track in Westchester, and 
moved its headquarters to the club house adjoining. 
This fine oval course is 120 feet wide with a 1%-mile 
circuit, while a %-mile straight track runs diagonally 
across it. The fences have been removed, thus mak- 
ing the place an ideal one for aeronautic experiments. 
Altogether, there is a field of 325 acres over which 
flights may be made. There are ample sheds for the 
storage of flying machines, and a machine shop will 
soon be ready. All members may take advantage of 
the exceptional facilities thus provided for aeronauti- 
cal experimentation. In addition to these, Mr. W. R. 
Kimball will loan members the 50-horse-power 150- 
pound motor (which at present he has mounted upon 
his helicopter) for the purpose of trying out flying 
machines which they may have constructed but for 
which they have no motor. A tower with dropping 
weight (like that- used by the Wrights) has been 
built for the purpose of launching gliders, and on 
October 17 it is proposed to hold contests for man- 
carrying and model gliders, self-propelled model and 
full-sized aeroplanes, a kite-flying competition, etc. 
While the Aeronautic Society intends to experiment 
in all branches of aeronautics, its members are chiefly 
interested in heavier-than-air machines. Several of 
these, including the Kimball helicopter, are now being 
experimented with at the race track. The society 
welcomes all inventors who are striving to advance 
the art and science of aeronautics and every facility 
will be given them to try out thoroughly their ma- 
chines. For full particulars regarding the contests, 
address the Aeronautic Society, Morris Park Race 
Track, Westchester, N. Y. 

»< • » » 

Energy Consumed for Light. 
In a lecture delivered by Sir James Dewar on 

"Flame" before the Royal Institution in London he 
showed the large amount of energy expended in the 
production of a small amount of light. The following 
figures show how inefficient the various lighting de- 
vices now employed are from a scientific point of 
view: Candle: Percentage of light, 2; non-luminous 
energy, 98. Oil: Percentage of light, 2; non-luminous 
energy, 98. Coal gas: Percentage of light, 2; non-lumin- 
ous energy, 98. Incandescent lamp: Percentage of 
light, 3; non-luminous energy, 97. Arc lamp: Per- 
centage of light, 10; non-luminous energy, 90. Mag- 
nesium lamp: Percentage of light, 15; non-luminous 
energy, 85. Incandescent lamp: Percentage of light, 
99; non-luminous energy, 1. 



Fire and Water-proof Cement. — Mix 10 parts of 
finely sifted unoxidized iron filings and 5 parts of 
perfectly dry, pulverized clay, with vinegar spirit, by 
thorough kneading, until the whole is a uniform plas- 
tic mass. If the cement thus made is used at once, it 
will harden rapidly and withstands fire and water. — 
Werkstatt. 
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Are Growth and Involution Forms of Memory 
and Habit?* 

BY FRANCIS DARWIN, M.A., LL.D., P. U.S. 

Sleeping plants are those in which the leaves assume 
at night a position markedly different from that shown 
hy day. Thus the leaflets of the scarlet-runner (Pha- 
seolus) are more or less horizontal hy day and sink 
down at night. This change of position is known to 
he produced hy the alternation of day and night. But 
this statement hy no means exhausts the interest of 
the phenomenon. A sensitive photographic plate he- 
haves differently in light and darkness; and so does a 
radiometer, which spins hy day and rests at night. 

If a sleeping-plant is placed in a dark room after it 
has gone to sleep at night, it will he found next morn- 
ing in the light-position, and will again assume the 
nocturnal position as evening comes on. We have, in 
fact, what seems to he a hahit huilt hy the alterna- 
tion of. day and night. The plant normally drops its 
leaves at the stimulus of darkness and raises them 
at the stimulus of light. But here we see the leaves 
rising and falling in the ahsence of the accustomed 
stimulation. Since this change of position is not 
due to external conditions it must be the result of 
the internal conditions which habitually accompany 
the movement. This is the characteristic par excel- 
lence of habit — namely, a capacity, acquired by repeti- 
tion, of reacting to a fraction of the original environ- 
ment. We may express it in simpler language. When 
a series of actions are compelled to follow each other 
by applying a series of stimuli they become organically 
tied together, or associated, and follow each other 
automatically, even when the whole series of stimuli 
are not acting. Thus in the formation of habit post 
hoc comes to be equivalent to propter hoc. Action B 
automatically follows action A, because it has repeat- 
edly been compelled to follow it. 

Let us take a human habit, for instance that of a 
man who goes a walk every day and turns back at a 
given mile-post. This becomes habitual, so that he 
reverses his walk automatically when the limit is 
reached. It is no explanation of the fact that the 
stimulus which makes him start from home includes 
his return — 'that he has a mental return-ticket. Such 
explanation does not account for the point at which 
he turns, which as a matter of fact is the result of 
association. In the same way a man who goes to 
sleep will ultimately wake; but the fact that he wakes 
at four in the morning depends on a habit built up hy 
his being compelled to rise daily at that time. Even 
those who will deny that anything like association 
can occur in plants cannot deny that in the continu- 
ance of the nyctitropic rhythm in constant conditions 
we have, in plants, something which has general char- 
acter of hahit, i. e., a rhythmic action depending on a 
rhythmic stimulus that has ceased to exist. 

On the other hand, many will object that even the 
simplest form of association implies a nervous sys- 
tem. With regard to this objection it must be remem- 
bered that plants have two at least of the qualities 
characteristic of animals — namely, extreme sensitive- 
ness to certain agencies and the power of transmit- 
ting stimuli from one part to another of the plant body. 
It is true that there is no central nervous system, 
nothing but a complex system of nuclei; but these 
have some of the qualities of nerve cells, while inter- 
communicating protoplasmic threads may play the 
part of nerves. Spencer bases the power of associa- 
tion on the fact that every discharge conveyed by a 
nerve "leaves it in a state for conveying a subse- 
quent like discharge with less resistance." Is it not 
possible that the same thing may be as true of plants 
as it apparently is of infusoria? We have seen rea- 
sons to suppose that the "internal conditions" or 
"physiological states" in plants are of the nature of 
engrams, or residual effects of external stimuli, and 
such engrams may become associated in the same 
way. 

There is likely to be another objection to my assump- 
tion that a simple form of associated action occurs in 
plants — namely, that association implies consciousness. 
It is impossible to know whether or not plants are 
conscious; but it is consistent with the doctrine of 
continuity that in all living things there is something 
psychic, and if we accept this point of view we must 
believe that in plants there exists a faint copy of 
what we know as consciousness in ourselves. 

The development of the individual from the germ- 
cell takes place by a series of stages of cell-division 
and growth, each stage apparently serving as a stimu- 
lus to the next, each unit following its predecessor 
like the movements linked together in an habitual 
action performed by an animal. 

My view is that the rhythm of ontogeny is actually 
and literally a habit. It undoubtedly has the feature 
which 1 have described as pre-eminently characteris- 
tic of habit, viz., an automatic quality which is seen 
in the performance of a series of actions in the ab- 
sence of the complete series of stimuli to which they 

* Abstracted from the Presidential address delivered to the British Asso- 
ciation for the Advancement of Science. The full text of the paper ap- 
pears in the current number of the Scientific American Supplement. 



(the stages of ontogeny) were originally due. This is 
the chief point on which I wish to insist — I mean that 
the resemblance between ontogeny and habit is not 
merely superficial, ■ but deeply seated. It cannot be 
denied that the ontogenetic rhythm has the two quali- 
ties observable in habit — namely, a certain degree of 
fixity or automaticity, and also a certain variability. 
A habit is not irrevocably fixed, but may be altered 
in various ways. Parts of it may be forgotten or 
new links may be added to it. In ontogeny the fixity 
is especially observable in the earlier, the variability 
in the later, stages. Take the case of a man who, 
from his youth up, has daily repeated a certain form 
of words. If in middle life an addition is made to 
the formula, he will find the recently acquired part 
more liable to vary than the rest. 

Again, there is the wonderful fact that, as the egg 
develops into the perfect organism, it passes through 
a series of changes which are believed to represent 
the successive forms through which its ancestors 
passed in the process of evolution. This is precisely 
paralleled hy our own experience of memory, for it 
often happens that we cannot reproduce the last 
learned verse of a poem without repeating the earlier 
part; each verse is suggested by the previous one and 
acts as a stimulus for the next. The blurred and im- 
perfect character of the ontogenetic version of the 
phylogenetic series may at lead! remind us of the 
tendency to abbreviate by omission what we have 
learned hy heart. 

Enough has been said to show that there is a re- 
semblance between the two rhythms of development 
and of memory; and that there is at least a prima facie 
case for believing them to be essentially similar. 
Hering says that "between the me of to-day and the 
me of yesterday lie night and sleep, abysses of uncon- 
sciousness; nor is there any bridge but memory with 
which to span them." And in the same way he claims 
that the abyss between two generations is bridged by 
the unconscious memory that resides in the germ 
cells. I prefer to limit myself to asserting the iden- 
tity of ontogeny and habit, or, more generally, to the 
assertion in Semon's phraseology, that ontogeny is a 
mnemic phenomenon. 

Evolution, in its modern sense, depends on a change 
in the ontogenetic rhythm. This is obvious, since if 
this rhythm is absolutely fixed, a species can never 
give rise to varieties. This being so, we have to ask 
in what ways the ontogenetic rhythm can be altered. 
An habitual action, for instance, a trick learned by a 
dog, may be altered by adding new accomplishments; 
at first the animal will persist in finishing his per- 
formance at the old place, but at last the extended 
trick will be bonded into a rhythm of actions as fixed 
as was the original simpler performance. May we not 
believe that this is what has occurred in evolution? 

We know from experiment that a plant may be alter- 
ed in form by causes acting on it during the progress 
of development. Thus a beech tree! may be made to 
develop different forms of leaves by exposing it to 
sunshine or to shade. The ontogeny is different in 
the two cases, and what is of special interest is, that 
there exist shade-loving plants in which a structure 
similar to that of the shaded beech-leaf is apparently 
typical of the species, but on this point it is neces- 
sary to speak with caution. In the same way Goebel 
points out that in some orchids the assimilating roots 
take on a flattened form when exposed to sunlight, 
but in others this morphological change has become 
automatic, and occurs even in darkness. 

Such cases suggest at least the possibility of vari- 
eties arising as changes in or additions to the later 
stages of ontogeny. This is, briefly given, the epi- 
genetic point of view. 

But how can a new species originate according to an 
epigenetic theory? How can a change in the latter 
stages of ontogeny produce a permanent alteration in 
the germ-cells? Our answer to this question will de- 
pend on our views of the structure of the germ-cells. 
According to the mnemic theory they have the quality 
which is found in the highest perfection in nerve- 
cells, but is at the same time a character of all living 
matter — namely, the power of retaining the residual 
effects of former stimuli and of giving forth or re- 
producing under certain conditions an echo of the 
original stimulus. In Semon's phraseology germ-cells 
must, like nerve-cells, contain engrams, and these en- 
grams must be (like nerve-engrams) bonded together 
by association, so that they come into action one 
after another in a certain order automatically, i. e., 
in the absence of the original stimuli. 

This seems to me the strength of the mnemic the- 
ory — namely, that it accounts for the preformed char- 
acter of germ-cells by the building up in them of an 
organized series of engrams. But if this view has 
its strength, it has also its weakness. Routine can 
only be built up by repetition, hut each stage in on- 
togeny occurs only once in a lifetime. Therefore if 
ontogeny is a routine each generation must be mnemi- 
cally connected with the next. This can be possible 
only if the germ-cells are, as it were, in telegraphic 
communication with the whole body of the organism; 



so that as ontogeny is changed by the addition of 
new characters, new engrams are added to the germ- 
cell. 

Thus, in fact, the mnemic theory of development 
depends on the possibility of what is known as somatic 
inheritance or the inheritance of acquired characters. 
This is obvious to all those familiar with the subject, 
but to others it may not be so clear. Somatic inheri- 
tance is popularly interesting in relation to the possi- 
ble inherited effects of education, or of mutilations, 
or of the effects of use and disuse. It is forgotten 
that it may be, as I have tried to show, an integral 
part of alj evolutionary development. 

It may be objected that the inheritance of anything 
so complex as an instinct is difficult to conceive on 
the mnemic theory. Yet it is impossible to avoid 
suspecting that at least some instincts originate in in- 
dividual acquirements, since they are continuous with 
habits gained in the lifetime of the organism. Thus 
the tendency to peck at any small object is undoubt- 
edly inherited; the power of distinguishing suitable 
from unsuitable objects is gained by experience. It 
may be said that the engrams concerned in the peck- 
ing instinct cannot conceivably be transferred from 
the central nervous system to the nucleus of the germ- 
cells. To this I might answer that this is not more 
inconceivable than Weismann's assumption that the 
germ-cell chances to be so altered that the young 
chicken pecks instinctively. Let us consider another 
case of what appears to be an hereditary movement. 
Take, for instance, the case of a young dog, who in 
fighting bites his own lips. The pain thus produced 
will induce him to tuck up his lips out of harm's way. 
This protective movement will become firmly associ- 
ated with not only the act of fighting but with the 
remembrance of it, and will show itself in the familiar 
snarl of the angry dog. This movement is now, I pre- 
sume, hereditary in dogs, and is so strongly inherited 
by ourselves (from simian ancestors) that a lifting 
of the corner of the upper lip is a recognized signal 
of adverse feeling. Is it really conceivable that the 
original snarl is due to that unspecialized stimulus 
we call pain, whereas the inherited snarl is due to 
fortuitous upsets of the determinants in the germ 
cell? 

I am well aware that many other objections may be 
advanced against the views I advocate. To take a 
single instance, there are many cases where we should 
expect somatic inheritance, but where we look in vain 
for it. This difficulty, and others equally important, 
must for the present be passed over. Nor shall I say 
anything more as to the possible means of communi- 
cation between the soma and the germ-cells. To me 
it seems conceivable that some such telegraphy is 
possible. But- I shall hardly wonder if a majority of 
my readers decide that the available evidence in its 
favor is both weak and fantastic. Nor can I wonder 
that, apart from the problem of mechanism, the exist- 
ence of somatic inheritance is denied for want of evi- 
dence. But I must once more insist that according 
to the mnemic hypothesis, somatic inheritance lies at 
the root of all evolution. Life is a gigantic experi- 
ment which the opposing schools interpret in oppo- 
site ways. I hope that in this dispute both sides will 
seek out and welcome decisive results. My own con- 
viction in favor of somatic inheritance rests primarily 
on the automatic element in ontogeny. It seems to 
me certain that in development we have an actual 
instance of habit. If this is so, somatic inheritance 
must be a vera causa. Nor does it seem impossible 
that memory should rule the plasmic link which 
connects successive generations — the true miracle of 
the camel passing through the eye of a needle — since, 
as I have tried to show, the reactions of living things 
to - their surroundings exhibit in the plainest way the 
universal presence of a mnemic factor. 



Death of Gardiner D. Hiscox. 

The readers of this journal will learn with regret 
that Gardiner D. Hiscox, whose name is well known 
to them as a former contributor of articles on mechani- 
cal subjects to these columns and as the author of 
several well-known books on mechanics, died in the 
eighty-sixth year of his age at East Orange, N. J. Mr. 
Hiscox, although not a college-trained man, had a 
broad knowledge of mechanical, ventilating, and hy- 
draulic engineering, gained in the hard school of ex- 
perience and which eminently qualified him to prac- 
tise his chosen profession of consulting engineer. In 
his youth he was a school teacher, but from teaching 
he gradually drifted into engineering and science. In 
his death the engineering profession has lost an able 
and sturdy member. 



Manganese steel is now generally recognized as being 
the only suitable material for street railway track 
work where any large amount of traffic is to be dealt 
with, and, as is well known by street railway engineers, 
this material cannot be dealt with by the ordinary cut- 
ting tools, i. e., chisels, saws, files, etc., owing to the ex- 
treme hardness of the material. 
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Fig. 1.— Detail Front View of Center of Aeroplane, Showing the Motor, Fig. 2.— End View of the Aeroplane, Showing the Vertical and Horizontal 

Radiator, Gasoline Tank, and Seat. Rudders, Propellers, Gasoline Tank, Motor, and Radiator. 



The driving chain and sprocket of one propeller are visible at upper left-hand corner, and the crossed tubes 

carrying the other propeller chain can be seen on the right. The twin vertical rudder is 

also seen on the right at the rear. 



This photograph gives a good idea of the slight curve of the planes as well as of 
their construction. 
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Fig. 5.— Front View of Lower Plane. 

The radiator, motor, fuel tank, seat, and levers are visible. The aviator 

sits farthest from the motor and holds the horizontal-rudder lever 

in his left hand and the vertical -r»dder and wing-warping 

levers in his right. Note foot-rest in front of levers. 
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Fig. 7.— Rear View, Showing Motor, Propellers, and 
Driving Chains. 




Fig. 8. — The Aeroplane on an Army 
Wagon. 

The runners are folded back against thefront edges of the planes and the 
rudder is placed against their rear edges. 
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Pig. 6.— Detail View of Front Horizontal Rudder. 

In this photograph the rudder is shown tipped downward. The operating 

lever and wood rod connecting to lever on aeroplane are visible. 

Also note semi-circular vertical surface which is loosely 

mounted at the center. 




Fig. 9.— The Aeroplane Flying at a Great 
Height. 

In some of its nights the machine is estimated to have reached an 
elevation of 200 feet. 



Fig. 10.— Rear View of the Aeroplane Making 
a Turn. 

The machine can make a much sharper turn than this, and in so doing 
dips downward much more. 
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THE CONSTRUCTION OF THE WEIGHT AEROPLANE. 

In view of the record-breaking nights made by the 
Wright brothers here and in France during the past 
few weeks prior to the accident to Orville Wright's 
machine, we believe that our readers will be inter- 
ested in some of the constructional details of this, 
the simplest and, so far, the most successful aero- 
plane flying machine that has been built. In our 
issue of August 29 we gave a brief description of the 
Wright aeroplane, and in this issue we show some 
detailed photographs of its various parts. 

The machine consists of two rectangular planes, 
rounded slightly at the rear corners and superposed, 
one above the other, at a distance of 6 feet apart. 
These planes are 40 feet long by 6% feet wide, and 
have a supporting surface of about 500 square feet. 
They are made of unbleached muslin tightly stretched 
on rectangular frames provided with curved ribs ex- 
tending across the frames and beyond their rear 
edges for about 18 inches. A wire is stretched tightly 
through the forked rear ends of the ribs, and to this 
wire the cloth is attached, while it also passes around 
the front edge of the rectangular frame and back 
under the ribs, completely covering them. The two 
frames are fastened together by sixteen tapered up- 



the other. This has a steadying effect upon the steer- 
ing of the machine. The vertical rudder is also a 
twin affair. It is mounted upon two horizontal sticks 
that project back of the machine at its center point, 
and is operated by one of the two levers (the vertical 
one) seen, projecting upward close together in Fig. 5. 
The manner in which this is connected to the operat- 
ing lever is shown in Diagram 3, Fig. 4, where F is 
the rudder and B the main planes. The third lever 
(the other one of the two just mentioned) has con- 
nected to it two wires in a similar manner to those 
which operate the vertical rudder. These wires run 
through pulleys at the rear of the lower main plane, 
and extend to the top of the outermost rear connect- 
ing post, as shown in 1, Fig. 4. The lower ends of 
the lower plane are connected together by a wire pass- 
ing upward through pulleys and downward again, as 
is also shown in this diagram. When the lever is 
pulled, as shown, it draws down the upper rear edge 
of the uppermost plane. The lower plane, being con- 
nected to it by the upright, is also forced downward, 
exerting a pull upon the wire attached to it, thus 
raising its opposite end, which also forces upward 
the corresponding end of the upper plane. The ends 
of the planes are Warped in this manner, and thus 



In stopping the motor, he was obliged to take his 
hand off the twin levers that warped the surfaces and 
worked the vertical tail, and it is possible that dur- 
ing this moment the machine may have tipped too 
much to one side, and that the aviator was unable 
to correct this tipping during its downward plunge. 

Experts believe that after the motor was stopped 
the machine, which had already lost speed on the end 
having the broken propeller, quickly lost its momen- 
tum, and that although Mr. Wright was able to regain 
his equilibrium momentarily, its final downward 
plunge was due to the loss of speed and the forward 
location of the center of gravity. The height of the 
machine above the ground was not sufficient for it to 
descend properly in gliding flight, as a machine of 
this size and type, if dropped from a height, must 
plunge downward 50 or 60 feet before it can obtain 
sufficient speed to glide successfully in a more or 
less horizontal position. The instability of this type 
of aeroplane was demonstrated by the accident, and it 
seems certain that some type of machine which has 
more inherent stability, both in a longitudinal and a 
transverse direction, will have to be devised. 

Regarding the mechanical features of the aero- 
plane, its 4-cylinder, vertical, water-cooled motor and 
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Fig. 3.— Joint Used in Con- 
necting: Uprights to 
Planes. 



Fig. 4.— Diagrams Showing How the Surfaces Are Warped and How the Rudders Are Operated. 

1. Diagram showing connections for warping the planes. 2. Side view showing connection, D, for operating horizontal rudder, O, which is-carried on an upward projection 

of runners, E. 3. Plan view showing connections for operating vertical rudder F. 
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Figs. 11 and 12.— Through the Breaking of a Propeller While the Aeroplane Was Traveling at a Height of 75 Feet, with Orville Wright and Lieutenant 

Selfridge on Board, the Machine Became Unmanageable and Plunged to the Ground, With the Result That 

Lieutenant Selfridge Was Killed and Sir. Wright Seriously Injured. 

THE CONSTRUCTION OF THE WEIGHT AEROPLANE. 



rights, properly spaced apart along their front and 
rear edges. Four of these uprights on each end are 
secured to the frames of the planes by the hook-and- 
eye connection shown in Fig. 3, , which makes a flexi- 
ble joint. The aeroplane is mounted upon runners, 
which are secured beneath its center part and which 
extend forward and curve upward to support the 
horizontal rudder. This is formed of two superposed 
surfaces very similar to the main planes. These sur- 
faces pivot upon a rod that runs through each of 
them lengthwise, a little forward of their center point. 
The uprights (Fig. 6) also carry a rod about half way 
between the two planes, and on this rod, at suitable 
intervals, are fastened horizontal crosspieces, which 
connect with vertical tie-strips that unite the upper 
and lower planes. A lever projects upward from one 
end of the rod, and is connected by means of a 
wooden rod to the operating lever on the front edge 
of the aeroplane, and which is shown projecting for- 
ward in Fig. 5. On the base of this lever is a drum 
with a friction band which holds the lever, and, con- 
sequently, the rudder in the position in which it is 
set by the aviator, and thus relieves his hand of much 
of the strain. In the middle of the horizontal rud- 
der there is a semicircular vertical surface, which 
is allowed to flap a short distance from one side to 



when a greater angle of incidence is obtained at one 
end, the angle is correspondingly lessened at the 
other. As the device is constructed, there are addi- 
tional wires running from the tops and bottoms of 
the posts next to the end ones, and joining the wires 
just before they pass through the pulleys. This fea- 
ture of the Wright aeroplane is patented, and is the 
one to which they lay the success of the machine; 
for by twisting the planes they are able to tip the 
machine readily and make sharp turns, and also to 
quickly counteract the effect of wind gusts. They 
expect to warp the surfaces and control the rudders 
automatically in the future, but for the present they 
depend upon manual control, which, of course, does 
not eliminate the personal equation. It may be due 
to this that their aeroplane made its fatal downward 
plunge, as a similar accident occurred during their 
practice flights in North Carolina last spring, when 
Wilbur Wright very likely would have been killed 
had it not been for the fact that the machine landed 
in the soft sand. He made a false move of the lever 
which operates the horizontal rudder and, instead 
of rising and passing over a sand dune, the machine 
dove suddenly downward into it. In the recent ace 
dent, however, Orville Wright stopped his motor, ana 
he should have been able to glide safely to the ground. 



the method of driving the propellers are illustrated 
in Fig. 1. This engine was designed by the Wright 
brothers and, like the machine itself, is of great sim- 
plicity. Its total weight is 170 pounds. It is mounted 
in a fore-and-aft direction in the aeroplane, a little 
to the right of the center line of the machine as one 
sits in it and faces forward. The four cylinders are 
bolted to an aluminium crankcase; they are fitted 
with aluminium water jackets and the valves are lo- 
cated in their heads. The inlet valves are auto- 
matic, and are connected together by a suitable inlet 
pipe. Gasoline is pumped into this inlet pipe by a 
small pump in the crankcase, which is driven from 
the crankshaft. There is also an oil circulating pump 
which raises the oil from a reservoir attached to the 
under side of the crankcase, and distributes it to 
the bearings of the crankshaft. The motor is oiled 
chiefly by splash lubrication. The water-circulating 
pump is on the outside of the motor at its forward 
end, and is distinctly visible in the photograph, as 
is also the large gear of the camshaft. The flywheel 
is to be seen at the rear end of the motor. The cool- 
ing water is pumped through four rows of vertical 
radiating tubes, each consisting of six flattened brass 
pipes, which make a light form of radiator having 
considerable surface and but little air resistance. The 



2IO 



Scientific American, 



September 26, 1908. 



ignition is of the make-and-break type, the igniters 
being operated from a horizontal camshaft running 
across the top of the motor, and driven by bevel gears 
from a vertical shaft extending into the crankcase. 
A magneto, driven off the flywheel, supplies current. 
The switch is visible in the photograph at the lower 
front edge of the motor. The chains which drive the 
propellers pass through tubular guides on their way 
from the sprockets on the motor crankshaft " to the 
sprockets on the propeller shafts. 
One of the latter of these is visible at 
the left-hand upper edge of Fig. 1. The 
crossed tubes carrying the chain of 
the other propeller are also distinctly 
visible in this illustration. The 
method of reversing the direction of 
rotation of the propeller by crossing 
the chain does not seem to be an extra 
good one, despite the statement of Mr. 
Orville Wright that he has never had 
any trouble with this arrangement. 
Whether this had anything to do with 
the breaking of the propeller, or not, 
will probably never be known. The 
propellers which were used on the day 
of the accident were new ones about 
9 feet in diameter and of a somewhat 
less pitch. The propellers which were 
used previously, and which were about 8'/i feet in diam- 
eter and of the same pitch, are those illustrated in 
our photographs. They ran at a speed of about 400 
revolutions a minute. Mr. Wright had hoped to in- 
crease the speed of the aeroplane by the use of new 
propellers, as their flatter pitch should enable the 
motor to obtain a higher speed and develop somewhat 
more power. Ordinarily, the motor developed about 
25 horse-power, which was sufficient to drive the ma- 
chine over 40 miles an hour. The specifications put 
out by the government required a speed of 40 miles 
an hour with two men on board, and Mr. Wright hoped 
to surpass that considerably. As far as endurance 
was concerned, he had already, on September 12, 
made a flight of 1 hour, 14 minutes, 24 seconds, which 
was practically a quarter of an hour longer than was 
required by the specifications. These required that 
he should carry a passenger, however, and it was in 
a second effort to see what he could do in this direc- 
tion that he took Lieut. Selfridge with him on the 
17th instant. 

In one of our illustrations, Fig. 8, the aeroplane is 
seen upon an army wagon. This photograph shows 
It as it is being transported from the shed where it 
was put together to the tent where it was housed 
during the first few days of its stay at the Fort Myer 
parade ground. In this picture the vertical rudder 
is shown folded up against the rear of the plane, and 
the runners are also folded back against the front 
edge. When it is desired to take the machine apart, 
the outer quarters of the main planes can be folded 
back upon the central halves, and the whole machine 
can be quickly disassembled. Great ingenuity was dis- 
played by the Wright brothers in constructing their 
aeroplane so that it would fulfill the condition of be- 
ing readily dismounted and packed upon an army 
wagon, but the great simplicity of the entire machine 
is the most striking point about it, 
and the one which most strongly 
evidences a real stroke of genius. 
The result of the accident will be 
a greater striving of inventors to 
produce a machine having auto- 
matic stability, and which will only 
require sufficient attention on the 
part of the aviator to steer it side- 
wise and up and down, and to keep 
the motor running. It would also 
seem that a new impetus should 
be given to Langley's idea of ex- 
perimenting over water where, if 
a machine took a sudden plunge, 
the aviator would at least have a 
chance of escaping. The accident 
to the Langley machine some years 
ago, when it plunged into the Po- 
tomac while Mr. C. M. Manly acted 
as aviator, illustrates this point; 
for, although the machine was in- 
jured, and Mr. Manly had a very 
narrow escape, nevertheless he is 
alive to-day and is one of our most 
enthusiastic aviators. 



AN EARLY ARMOR-PIERCING GUN. 
The following sketch and description of an early and 
decidedly novel design for an armor-piercing gun have 
been furnished us by Mr. W. B. Williamson, of Ames, 
Okla., who was on special service in Washington from 
1862 to 1865, and was in a favorable position to ob- 
serve the construction and test of the gun. The 
drawing, it should be understood, is only approxi- 
mately correct, the sketch on which it is based hav- 




Length, 11 feet. Bore, 2% inches. Penetrated a 9-inch iron plate. The gun had three powder chambers 
in which the charges were ignited successively as the projectile passed down the bore. 

AN EARLY BREECHLOADING GUN. 



ing been made from memory after a lapse of forty 
years. The gun was cast at the Washington navy 
yard and placed in the experimental water battery 
(then used for drill and practice). Its length was 
about 11 feet, and its bore only 2% inches. Its weight 
was about equal to that of a 32-pounder iron Dahl- 
gren. From the trunnions to the muzzle the taper 
was abrupt ; from the trunnions to the neck ring the 
piece had all the ear-marks of a 68-pounder smooth- 
bore. The projectiles, which were forged from tool 
steel and turned down to caliber, were about 12 inches 
long. The gun was rifled, and soft metal rims were 
swaged on the projectile to enable it to take the rifling. 
The first powder charge and the projectile were loaded 
from the muzzle. On the right side of the breech 
were two holes bored at acute angles to the longitu- 
dinal axis of the gun, the first entering the bore a 
little ahead of the projectile, the second farther ahead, 
nearer the trunnions, in the position shown in the 
engraving. Each hole was fitted with a long, coarse- 
threaded breech-pin. A charge of powder, somewhat 
smaller than the main charge, was inserted in each 
chamber, and the breech-pin screwed home. Each of 
these auxiliary chambers was of about 2 inches bore. 
The gun easily pierced a 9-inch iron plate at 500 
yards, and it required a 12-inch plate to stop the pro- 
jectile. 

It will be seen that, in a certain sense, the designer 
of this gun anticipated the theories of our modern 
smokeless powder; for the charge was burned progres- 
sively, part of it at the breech, and two other portions 
at succeeding intervals during the travel of the pro- 
jectile down the bore. 

President Lincoln, visiting the yard one day in 
1862, requested to have the gun loaded, sighted the 
piece, and fired, making a center. Thereupon the 
piece was dubbed "Abe Lincoln's pocket piece." 




Shows Manner in Which Defective Fender Allowed Body to Pass and Be Mangled 
CAR FENDER TESTS BY TEE PUBLIC SERVICE COMMISSION. 



In the Electrical World C. E. 
Lord describes a method of ventilating a high-speed 
machine so that the noise is reduced to a minimum. 
The air which cools the rotor does not pass directly to 
the stator, but follows a restricted path through the 
stationary member. The ventilating passageways in 
the stator are arranged concentrically about the axis 
of the rotor, and means are provided for cutting off 
direct communication between the ventilating passage- 
ways and the air gap of the machine. 



According to a contemporary, there is manufactured 
in Holland a substance called liconite. It is similar 
to rubber in appearance and in many of its qualities. 
It is a compound of bitumen and various oils, has 
neither rubber nor gutta-percha in its composition, is 
elastic and tough, and is said to be non-hygroscopic, 
unaffected by water, dilute acids, or alkalis, and 
capable of withstanding all ordinary temperatures with- 
out flowing or cracking. 



CAR FENDER TESTS BY THE PUBLIC SERVICE 
COMMISSION 
The Public Service Commission of the city of New 
York never inaugurated a more commendable move- 
ment that when it arranged for a series of public 
competitive trials of street-car fenders, with a view 
to selecting the most efficient type for use on the street 
railways in this city. It has been moved to take 
this step as the result of the statistics of street-rail- 
way accidents which have been gath- 
ered under its administration. These 
were of such an appalling char- 
acter, both in number of fatalities 
and the shocking character of the in- 
juries, that the Commission at once 
took steps to institute the present in- 
quiry and select a really effective car 
fender. The tests are to be carried 
out partly at Schenectady and partly 
at Pittsburg; the first on tracks pro- 
vided by the General Electric Com- 
pany, and the later series on tracks 
near the works of the Westinghouse 
Company. Neither of these concerns 
has the least financial interest in the 
competition; they merely place the 
excellent facilities of their respective 
plants at the service of the Commis- 
sion. The tests, of which we present several illustra- 
tions, were held upon a stretch of track running along 
the banks of the Erie Canal in the presence of the 
Commissioners and their engineering staff, eminent 
traction engineers from various parts of the country, 
and several members of the General Electric Com- 
pany's own engineering force. 

The first series of tests took place on Wednesday, 
September 16, and evidence that the competition will 
be of the most widespread character was shown by 
the fact that up to noon of the previous day, 112 men 
had registered for competition at the office of the 
Commission. The character of the tests and the con- 
ditions of the competition were given in full detail 
in our issue of September 19. The first fender tried 
was of the projecting automatic type, and was manu- 
factured by John O'Leary, 25 Congress Street, Cohoes, 
N. Y. It consists of a square section of metallic 
latticework which, when in use, extends in front of 
the car close to the track, and, when not in use, can 
be raised and tied up to the dash board. One of these 
fenders was attached to a trolley car weighing 25 
tons, provided by the General Electric Company. 
Dummies representing boys weighing 50 to 60 pounds 
and others representing women weighing 120 pounds 
were placed upon the track in various attitudes, and 
run into by this car with the fender in position. The 
tests were made with the car going 15 miles an hour 
and also at a speed of 6 miles an hour. There were 
two series of tests, one on cobblestone pavement and 
the other on asphalt pavement, this being done to 
reproduce as nearly as possible street conditions in 
New York city. 

The dummies were placed on the track standing 
up, lying on their side, or stretched along the rail, 
and the effect of the contact with the fender in all 
such positions was noted. In most instances the 
fender made a clean pick-up of the 
dummy and carried it, as if in a 
basket, until the car was brought 
to a standstill by the brakes. In 
some instances the dummy was 
scarcely injured by the impact; in 
others it was deprived of one or 
two legs; and in cases where the 
fender failed to pick it up, it was 
rolled along over the roadbed and 
badly mangled. The credit marks 
used in each test to keep the offi- 
cial "record were as follows: A 
counted 4 points for a complete 
pick-up or removal from the track; 
B counted 3 points for a partial 
pick-up or removal from the track, 
with any part of dummy remaining 
under fender; C counted 2 points 
for a partial pick-up or removal 
from the track, but with the dum- 
my- for the most part under the 
fender; D counted 1 point where 
no pick-up is made and when the 
dummy te entirely under the fen- 
der, but dragged sufficiently to 
prevent its going under the car. In 
the first series of runs made on 
cobblestones at 15 miles an hour, the O'Leary fender 
received four A's, one C, and one D. In the same 
series on cobblestones at 6 miles an hour it received 
three A's, one B, and two D's. 

The dummies, as will be seen from our photographs, 
were constructed so as to closely approximate the 
forms of living persons; and the distributing of the 
weight, center of gravity (most important point), 
etc., were carefully considered. It will be noticed 
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that the greater number of clean pick-ups was made 
at the quarter speed, which was to be expected. 

Another fender tested on the first day is known as 
the drop fender, which was entered by the Charles 
N. Wood Company, of Boston. This fender is of that 
type which depends upon the motorman to drop it 
when approaching an object on the track. On the 
second day the Hoefling double fender, entered by 



the electric current, which appropriates them to the 
corresponding complementary poles of the circuit. 

Advantage is taken of this principle to force medi- 
cinal substances in the ionic state into the tissues of 
the body. If a solution of, say, quinine sulphate be 
used to soak a pad covering the positive pole of a bat- 
tery, this pole applied to the skin, and the negative 
pole so arranged that the current may pass through 



is either held in the patient's hand or placed in a basin 
of salt water in which the hand is immersed. The cur- 
rent Is gradually raised to 40 to 60 milliamperes, or as 
much as the patient can bear, and continued for thirty 
seconds. The surface of the ulcer is now white and 
dry, and another application may be made in a week 
or a fortnight, two or three applications usually being 
sufficient. A burning sensation like that of a mustard 





The Regan Fender, Under' Test at Schenectady. 



The Clark Wright Wheel Guard, Showing' Manner in Which Body Is Picked Up. 



John Caulfield, of Grand Rapids, Mich., and the Sterl- 
ing wheel guard, entered by the Sterling-Meaker Com- 
pany, of Newark, N. J., were tested. The former con- 
sists of two fenders, one above the other. The upper 
one serves as a trip to automatically drop the lower 
fender, when it strikes a body. The Sterling wheel 
guard consists of a basket-like screen, which is sus- 
pended in front of the wheels under the body of the 
car. It is connected with a board, which is suspended 
from the overhang of the car. When this board strikes 
a body it automatically drops the screen in front of the 
wheels, and the latter picks up the body. 



Ionic Medication. 

The introduction of medicaments into the human 
body in the form of "ions," first applied by Leduc of 
Nantes in 1903, has rapidly gained ground in medi- 
cal practice, and many applications of the principle 
are now in use. It is well known that when a current 
of electricity is passed through a solution of a chemi- 
cal salt, the latter becomes decomposed or electrolized, 
the base, as a rule, going to the negative pole and the 
radical to the positive pole. This is accounted for by 
the theory that the molecules exist as ions, or electri- 
fied particles of matter, those of the base and radical 
carrying respectively their negative and positive 
charge of electricity. These ions are dissociated by 



the tissues, the quinine ions will seek the opposite pole, 
and in so doing will pass through the tissues with the 
current. The ions thus forced into the body enter not 
only into the lymph spaces, but into the cells them- 
selves, becoming a part of the protoplasm, and conse- 
quently their effects are much more pronounced. The 
principle may be shown experimentally by placing a 
piece of raw beef between the poles of a battery, the 
negative electrode being covered with blotting paper 
soaked in a solution of potassium iodide, and the posi- 
tive electrode similarly treated with starch solution. 
On applying the current the iodine ions pass through 
the beef of the positive pole, the paper on which soon 
shows the blue color of starch iodide. 

This process, described as cataphoresis or ionic 
medication, has been tried with considerable success 
in the case of such drugs as break up into ions. Relief 
of tabes dorsalis by cocaine ionization was described 
in the British Medical Journal in January, 1905, and 
since then a number of cases have been successfully 
treated by this method. Dr. Lewis Jones and Dr. 
Dawson Turner have both reported on cases of rodent 
ulcer cured by means of zinc ions. The process is ex- 
tremely simple — a portable battery with wires has a 
disk or rod of zinc attached to the positive pole. The 
zinc is covered with a few layers of lint wetted with 
a 5 per cent solution of zinc sulphate and applied to 
the ulcer previously cleansed. The negative electrode 



plaster is felt, which in sensitive patients may be 
counteracted by means of cocaine. 

Other applications of the ionic treatment are sug- 
gested. Copper ions have been found efficacious in de- 
stroying the parasite of ringworm, and magnesium 
ions have cured multiple warts on the hands. The 
chlorine' ions have proved useful in fibrous ankylosis 
and sclerosis, and a case of Dupuytren's contraction, 
which had lasted fifteen years, was recently cured in 
the same way. The salicylic ion has been found to 
relieve tic douloureux which had proved refractory to 
other remedies. Giovine records cases of gonorrhoeal 
arteritis and tabetic arthropathy of the knee, in which 
the iodine ions from potassium iodide gave good re- 
sults, also a case of sclerodactylia, which was cured by 
application of chlorine ions. The difficulty in the way 
of treating lupus has so far lain in the fact that the 
bacillus 1 contains a large proportion of fat, which is a 
complete non-conductor of electricity. 

In applying the ionic treatment it should be borne 
in mind that basic ions move from the positive to the 
negative pole, consequently the medicament must be 
introduced at the opposite pole. Acids move in the 
opposite direction. The limitations of the method are 
that the ions can be introduced only very slowly, and 
a prolonged application, possibly under chloroform, 
would be necessary to reach parts at great depth. — 
The Prescriber. 




This Dummy Picked Up While Facing Car, Which 1 50-Pound Dummy on Track, Sideways 
Was Moving at 1 5 Miles an Hour. to Approaching Car. 



This Shows Mutilation of Person Struck in Trying to Pass 
in Front of Car. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

COLLAR AND GARMENT FASTENER.— 
W. M. Lowrie, New York, N. Y. The purpose 
here is to provide a mounting for ornaments, 
whereby to adapt the ornaments as fasteners 
for portions of a garment, and to so construct 
the mountings that opposing hooks are em- 
ployed for attaching purposes, and to so con- 
struct the hooks that while they may be intro- 
duced into or purposely removed from a fabric, 
article or garment, they will not under vio- 
lent exertions leave their set position. 

SUSPENSORY UNDERSHIRT. — R. D. 
Peters, Knox, Ind. The invention relates to 
that class of undergarments in which an un- 
dershirt is formed on its front side with a 
sack or bag for supporting the scrotum after 
the manner of a suspensory bandage. Means 
are provided for securing privacy and protec- 
tion from cold. 



Electrical Devices. 

ELECTRIC RECORDER FOR ICE PLANTS. 
— W. D. Cain and W. H. Williams, Durant, 
Okla. The invention consists in the combina- 
tion of a time dial rotated by a clock mech- 
anism, a pen or pencil arranged to bear upon 
the dial, and an electro-magnetic operating 
device arranged to swing the pen or pencil 
across the dial, said device being operated by 
a circuit and a circuit closer located in the 
ice chute and closed by the transit of a block 
of ice. 



Of Interest to Farmers. 

PLANT-PROTECTOR. — E. R. Drake, De 
Land, Fla. In this case a cheap and simple 
apparatus is provided which will effectually 
protect lettuce and other tender plants or 
vegetables both from cold winds and freezing 
temperature, and also from too hot a sun, so 
that their growth is promoted while they are 
rendered more tender, palatable, and diges 
tible. 

ROTARY WEED-CUTTING MACHINE.— 
J. G. Olson, Harrington, Wash. The inven 
tion relates to machines for use in killing 
weeds by cutting them off at or below the 
surface of the ground. The details of con- 
struction embody a plurality of cutter blades, 
carried on the ends of arms radiating from a 
rotatable shaft, means for supporting the 
shaft, means for progressively moving the 
same, and means for rotating the cutter shaft 
and blades as the shaft is progressively moved. 



loose pieces ; to provide a pipe wrench having 
removable threads on the shank thereof. 

HINGE. — R. P. Hawlet, Monongahela, Pa. 
The improvement relates more especially to 
hinges for waffle-irons and other devices in 
which It is unnecessary to separate or revolve 
the hinge members on each other as much as 
180 deg., usually no appreciable distance over 
90 deg. The members of the hinge are rigid 
with their respective pivots, and may be sep- 
arated or lifted apart when the hinge is open. 

PERMUTATION-LOCK.— J. P. Geraghty, 
Jersey City, N. J. This lock is more espe- 
cially designed for use on railroad car doors 
and the like, and arranged to render the open- 
ing of the lock mfficult for unauthorized per- 
sons, and to allow ready inspection of the car 
seal with a view of determining whether the 
lock has been tampered with in transit. This 
is a division of the application for letters 
patent of the United States for a locking de- 
vice, formerly filed by Mr. Geraghty. 




\Noies .— . -- 
and Queries:] 

HINTS TO CORRESPONDENTS. 
Full hints to correspondents were printed at 
the head of this column in the issue of August 
8th, or will be sent by mail on request. 



Household Utilities, 

BOTTLE-WASHER BRUSH.— C. K. Volc- 
kening, New York, N. Y. The more particu- 
lar object of the improvement is to produce a 
type of brush suitable for mounting upon a 
tubular spindle and capable of cleaning the 
bottom and corners of the bottle and the in- 
side of the neck, and in doing this to make 
the brush of such construction that hot and 
cold water can have but little deleterious 
effect upon it. 

FLY-ESCAPE.— G. W. Stein, Chicago, 111. 
The escape permits egress of flies from the 
interior of a window, and may be employed 
for ventilation purposes. The construction 
and arrangements of parts are designed with 
reference to simplicity and cheapening the de- 
vice, and for making its application to the 
sash easier and also for preventing its appli- 
cation from interfering with the free sliding 
of one sash over the other in hoisting the 
window. 



Of General Interest. 

COLOR-STUDY DEVICE.— E. F. Wagner, 
New York, N. Y. The object of the inventor 
is to provide a device adapted to be used by 
persons deficient in comparing or harmonizing 
colors and by students of color, for comparing 
different colors or placing them in different 
arrangements, enabling contrasting colors to be 
exhibited or harmonizing colors to be placed 
in opposition. 

CLOSURE FOR THE NECKS OF BOTTLES. 
— T. S. Rainey, New Orleans, La. The aim in 
this instance is to provide novel details of 
construction for a closure for the neck of a 
bottle or other receptacle, which when inserted 
and secured therein, after the receptacle is 
filled, will permit the contents to be freely 
decanted, but will prevent a refilling of the 
same. 

GOPHER-TRAP. — A. F. Renken, Kramer, 
Neb. In this patent the purpose of the in- 
vention is to provide novel features of con- 
struction for a gopher trap, that afford a 
simple, practical, and inexpensive device of 
the character indicated, and which is adapted 
for killing the rodent in its burrow. 

PROCESS OF MANUFACTURING NEW 
COMPOUNDS OF PROTEIDS WITH BIS- 
MUTH IODID. — A. Busch, 2 Blucherstrasse, 
Brunswick, Germany. According to this in- 
vention new compounds of albuminoids or pro- 
teids with bismuth iodid are obtained, which 
pass almost unattacked through the stomach 
by heating the precipitate of bismuth iodid 
and albuminous matter for some time, say 
eight to ten hours, at temperatures between 
100 and 130 deg. C. The compound is par- 
ticularly adapted to be administered in cases 
where a prolonged administration of small 
doses of iodin is required. 

TRJPOD. — H. J. C. Jessen, Nevada, Iowa. 
This tripod is for use in supporting cameras, 
telescopes, transits, gun-rests, etc. ; and is ar- 
ranged to permit of firmly setting the tripod 
on uneven ground or rocks, to allow conveni- 
ent adjustment of the members of the tripod 
to bring the article to be supported into the 
desired position, and to permit of folding the 
tripod into a small space. 



Hardware, 

COMPOSITE FILE. — H. Getaz, Schenec 
tady, N. Y. In the present patent the inven 
tion is an improvement in files, relating to 
that class of files in which the teeth are com 
posed of a series of cutting blades clamped 
together in an angular relation and adapted 
to be readily sharpened when dulled. 

WRENCH. — H. N. Rothweiler, Seattle, 
Wash. The objects of the inventor are to 
provide a slidably mounted movable jaw for 
pipe wrenches in which no retaining pins or 
other detachable retaining devices are used ; 
to provide an efficient pipe wrench with few 



machines and Mechanical Devices. 

COAL-WASHER AND ORE-CONCENTRA- 
TOR. — A. C. Campbell, Asheville,-N. C. The 
object here is to provide a machine for readily 
separating and discharging individually the 
same dense slimes of concentrates or of coal, 
the fine granular dense stuff, and the coarse 
and massive concentrates of ore or refuse of 
coal, the arrangements of parts being such 
that both a panning and jigging takes place 
conjointly and interchangeably. The inven- 
tion is such as shown and described in Letters 
Patent of the United States, formerly granted 
to Mr. Campbell. 



Railways and Their Accessories. 

TRACK-RAIL JOINT. — J. C. Riggs, Berkeley, 
Cal. The purpose here is to provide the ends 
of track rails of standard T-form, with features 
which will effect a positive interlocking connec- 
tion between such ends, when in pairs they are 
forced together in sequence, rendering a joint 
between two engaged ends of the rails practi- 
cally continuous, and obviating jar, noise, and 
injurious wear, that occurs when the rolling 
wheels of cars impinge upon the ends of track 
*rails that are formed and supported in the 
usual manner. 

SAFETY DEVICE FOR AIR-BRAKES. — J. 
Judge, Pittston, Pa. In the present, Mr. Judge 
seeks to eliminate the frangible pipe of his 
former patent, and provide a valve and operat- 
ing lever therefor, so constructed that when the 
lever is moved the valve opens but a return 
movement of the lever to its original position 
does not in itself close the valve. Means are 
provided whereby evidence will be recorded as 
to the number of times the safety device has 
been operated on each trip. 

GRAIN-CAR DOOR. — J. Thompson, Garret- 
son, S. D. This invention pertains to improve- 
ments in inner doors for box cars and especially 
for those cars for shipping grain and more in 
particular involves improvements in a door 
whereby grain may be shipped without danger 
of leakage such as would occur around the door 
of an ordinary freight car and whereby time 
and expense in opening the door may be 
saved. 



Pertaining to Recreation. 

GAME APPARATUS. — Addie M. Foster, 
Santa Barbara, Cal. More specifically, the 
invention relates to a game device in which 
a plurality of cups, each" formed to receive an 
object, are connected by a flexible band which 
serves to project the object when the cups 
are separated so that the band is suddenly 
drawn taut, the band having a pocket to hold 
the object. 



Designs. 

DESIGN FOR A CHRISTMAS BAG OR 
PACK. — Mary Prugh, Los Angeles, Cal. This 
design is for a bag or pack which is intended 
for use in holding candies, toys, or various 
articles such as given to children at that 
season. On one side of the bag Santa Claus 
is* shown in colors and holding a bag. On 
reverse side, the words "Merry Christmas" are 
printed, and Santa Claus is also shown in 
part. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents eacb. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



(10857) R. B. L. says: Will you 

please answer through your Notes and Queries 
the following questions, f or . they may help 
others than myself : 1. What is the best material 
with which to cover an aeroplane? A. The best 
material which is used for an aeroplane is prob- 
ably silk, although this is generally thought to 
be too expensive, and ordinary unbleached mus- 
lin or any similar cloth will answer the pur- 
pose. Ultimately, thin sheet aluminium will 
be used. 2. What is the smallest size that you 
suggest to make an experimental aeroplane, 
that is the number of square feet? A. Aeroplane 
models can be made almost any size desired. We 
should think 5 to 10 square feet would be ample 
supporting surface. 3. How many square feet 
of surface will it take to raise a pound of 
weight? Will a large aeroplane lift more to 
the square foot than a small one? A. The 
amount lifted per square foot of surface of an 
aeroplane depends upon the speed at which the 
aeroplane is traveling through the air; 2% 
pounds to the square foot is a good average 
amount at a speed of 25 to 30 miles an hour, 
although with the most efficient curved surface 
this can be raised to as high as 3^ or possibly 
4 pounds. A large machine will not lift any 
more to the square foot than a small one, pro- 
vided its surfaces are equally efficient. 4. 
Will you give the dimensions of Mr. Henry 
Farman's front main plane? A. The dimen- 
sions of the main planes of Mr. Farman's ma- 
chine are : Planes 6^ feet wide by 32 feet long. 
There are two planes, one placed vertically 
above the other with a space of 5 feet between, 
a box-shaped tail 10 feet to the rear, in the 
center of which is a vertical rudder for lateral 
control. At the center of the planes and be- 
tween them is carried a 50-horse-power An- 
toinette engine, weighing about 400 pounds. 
5. An article in the Supplement, No. 1696, 
page 7, states : "The thing to praise in an 
aeroplane should be slowness." Do you think 
it would be best to work for slowness and not 
speed? A. Slowness is certainly a desirable 
quality with the first experimental machine. 
The only trouble is that in order to be a slow- 
traveling aeroplane it must be a very large one. 
Most experimenters try to strike a mean by 
making the surfaces so that they will lift the 
entire machine and operator at a speed of about 
25 miles an hour. 6. Can you give me the 
names of papers published in the interest of 
aeroplanes, etc.? A. There is only one special 
aeronautical paper published in this country, 
Aeronautics, Thoroughfare Building, Broadway 
and 57th Street, New York. The Aerophile is 
the leading French aeronautical paper, and the 
Illustrirte Aeronautischer Mitteilung is the 
leading German aeronautical periodical. 

(10858) P. J. E. says: 1. How far 
ought a 2-inch spark coil to transmit wireless 
messages with a good relay and a regular filings 
coherer under favorable conditions? A. A 2-inch 
spark under favorable conditions should trans- 
mit a wireless signal 4 to 5 miles at the out- 
side over water and 1 to 2 miles over land. 
Much depends upon the coil giving this spark. 
If this is itsi longest possible spark, and is a 
thin blue line, the distances above are too great, 
and should probably be halved. If 2 inches is 
a fat spark from a coil giving easily a much 
longer spark, the distances given above will be 
realized. Weather conditions also make a great 
difference in transmission. 2. Will 3 pounds of 
No. 34 B. & S. copper wire make the secondary 
of an induction coil designed to give a 2-inch 
spark with two turns of No. 16 on primary? 
If not, will you please give me the right 
amount? A. Three pounds of No. 34 silk-cov- 
ered copper magnet wire should be sufficient for 
the secondary of a coil to give a 2-inch spark, 
but it will not do so with two turns of No. 16 
wire for the primary. No. 14 or, better, No. 12 
copper cotton-covered magnet wire should be 
used and wound in two layers of about 8 inches 
in length on the core. Data for such a coil are 
given in full in Supplement No. 1403, which 
we send for ten cents. Fuller instructions for 
coil winding and making can be found in Sup- 
plement Nos. 160, 1124, 1527, 1605, price ten 
cents each. 3. Will lightning work the relay of 
a filings coherer with antenna? and grounded 
through the instruments? A. Lightning often 
produces signals upon wireless apparatus many 
miles distant. It is sometimes possible to make 
short words out of such signals, they simulate 
Morse characters so closely. 4. What kind of 
current passes through a telephone wire ? A. 
In the telephone as ordinarily used the induc- 
tion coil gives an alternating current. 5. What 
good book have you got to instruct one in the 
theory of the telephone, simple, for one that 
knows nothing about it, not over $1 or $1.50? 
A. We can supply you with the "A B C of the 
Telephone" for $1. You will find this book 
what you say you wish and within your limit 
of price. 6. I miss the Scientific American 
very much, but it is hard for a student to keep 
everything going with nobody but himself to fall 
back upon. I expect in time to be a per- 
manent subscriber to the Scientific American, 



although I would rather have a paper devoted 
entirely to electricity, as it is the only subject 
that claims my attention. I experiment very 
much with it, especially in wireless telegraphy 
and X-rays. I have an apparatus like that de- 
scribed in Scientific American of December 
28, 1907, for controlling distant mechanical 
effects- by wireless. A. We are glad you like 
the Scientific American and we think it 
better for you and all others to have a paper 
which gives scientific news upon all subjects 
than to make it exclusively for those interested 
in one department of science. If it were limited 
so much in scope, we could not call it the 
Scientific American. It must include all 
subjects in which Americans are interested. 

(10859) J. Z. says: When two wire- 
less stations are working, is there any way of 
preventing other stations taking the same mes- 
sages, or interfering with the work, between 
the two stations? Also can the electric spark 
be pitched or tuned? A. There is no way of 
preventing anyone who has a wireless receiver 
which can be tuned to any wave length, from 
receiving any message which comes along and 
whose wave length can be found while the 
message is passing. The tuning of the re- 
ceiver to the transmitter is a necessity. See 
our Supplement Nos. 1605, 1622, 1623, 1624, 
1625, price ten cents, for a series of articles 
upon setting up, tuning, and operating a wire- 
less station. 

(10860) E. C. C. says: Is it a fact 
that an object weighs more at sea level than 
it does at say 10,000 feet, or two miles, above 
sea level? If so, is the decrease in weight 
exactly proportional to the increase in height? 
A. An object has its greatest weight at the 
sea level. Above the sea level the weight di- 
minishes in the proportion of the increase of 
the distance squared. At the level of the sea, 
an object is 3,959 miles from the center of 
the earth, while at an altitude of 5 miles above 
the sea it is 3,964 miles from the center of 
the earth. At the upper place its weight is 
/3959y or about 0.9975 of its weight at 

\sm/ 

the level of the sea. This is in accordance 
with Newton's law of gravitation, the law 
whose discovery is considered to have been 
the most remarkable triumph of the human 
intellect in all time. 

(10861) C. W. L. says: I have a steel 

pin about seven inches long lying on my office 
desk that has four distinct magnetic poles. 
Either end of the pin attracts the south pole 
of the magnet, while a point at or near the 
center attracts the north pole, while a little 
farther along on the opposite side of the cen- 
ter the south pole is attracted. Between these 
two central points and the ends the pin is 
neutral. Is this a common phenomenon? We 
are taught that magnetic bars have two oppo- 
site poles and only one neutral point. Can 
you explain this seeming departure from an 
otherwise uniform law? A. It is not so un- 
common a phenomenon to find a magnet with 
secondary poles along its length. Such poles 
are called "Consequent Poles." They are alter- 
nately north and south, all the way around 
in a dynamo frame for the field. The coils 
are wound to make them so. Multipolar dyna- 
mos have many poles. A steel bar can be 
magnetized in this manner by using coils of 
wire to produce the magnetism. Near one end 
of the bar wind a coil of wire, perhaps 40 or 
50 turns, then " leaving an inch or so bare, 
wind another coil in the opposite direction. 
If the first has been wound over toward the 
right, the second will be wound over toward 
the left. This may be repeated several times 
if the bar is 8 to 10 inches long. Poles will 
result wherever the direction of the winding 
is changed, and they will be alternately plus 
and minus. As you describe .your bar it seems 
to have two north poles with no south pole 
between them. This is not possible. The 
north pole occupies all the space along the 
bar over which the south pole of a. magnet is 
attracted. It is not a uniform law that a 
magnet can have but two poles. That depends 
upon the manner in which it is magnetized. 

(10862) L. S. says: I thank you for 

the interesting article in Scientific American, 
April 18, 1908, on "Weather Vane with At- 
tachment for Indoor Reading." Would you 
be kind enough to inform me through your 
valuable paper, which kind of battery, and of 
how many cells, is used to work the appa- 
ratus? A. The arrangement of the indicator 
of the weather vane, as described in our issue 
of April 18, 1908, requires a closed-circuit 
battery, since it is always in circuit and indi- 
cates all the time. A gravity battery is the 
best for this use. We judge that four cells 
will do the work. If you do not require the 
indicator to be always in circuit, you can use 
a dry cell battery and place a push button in 
the circuit of the wire O on the front of the 
box K, and thus save battery current. When 
you wish to see the direction of the wind, 
push the button, and the needle will swing to 
the proper position. We should much prefer 
this arrangement. There is a defect in this 
apparatus, as described. If the needle is of 
iron either end will be equally attracted and 
if it points as shown in Pig. 4, one cannot 
tell whether the east or west magnet is at- 
tracting it. This can be remedied by placing 
all the magnets with the south pole inside, 
and using a small compass box with a mag- 
netic needle in the circle of the magnets. Then 
the north pole of the needle will give the 
direction of the wind at all times. 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 15, 1908, 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 

Accordion, II. Ilohner 898.475 

Acids, manufacture of insoluble lime salts 

of fatty, H. N. Barrett 898.547 

Adjustable clamp, J. Rivers 898,004 

Advertising device, L. J. Husted 898,579 

Advertising device, E. A. Mastiek, Jr 898,757 

Advertising device, C. T. WiLks 898,949 

Advertising device, J. T. A. Roseinorgey. . 898,993 

Air conveyor, B. Norton 898,775 

Alarm, J. A. Robinson 898,992 

Amusement device, L. O'Donnoll 898,674 

Amusement device, J. Wilderman 898,948 

Animal trap, G. H. Johnson 898,581 

Anvils, hardy attachment for, G. W. Cole 898,909 
Aromatic carbonyl derivatives, making, A. 

Waek 898,942 

Atomizer, T. A. l)e Vilbiss 899,007 

Automatic switch, V. M. Hall 898,879 

Automobile shock absorber, I. Stanley 898 798 

Automobile tire, W. Muller 898,497 

Axle, vehicle, W. G. Meyer 898,588 

Rag house, II. E. Benedict 898,426 

Baker, tireless, Thoits & Gronberg 898,527 

Baling press, S. G. Gilleland 898 868 

Baling presses, alarm attachment for, L. B. 

Kimble 898,583 

Baling presses, wire uniting mechanism for, 

W. L. Lyon 809,014 

Band cutter and feeder. G. E. Richmond 898,603 

Barrel or receptacle, J. H. Killion 898,484 

Base-board heater, J. M. Williamson 898,010 

Battery Jars, etc., filling apparatus for stor- 
age, T. A. Edison 898,633 

Bearing, ball, J. Weibel-Muliseh 898,945 

Bearing, pedestal, S. C. Davidson 898,632 

Bed guard rail, W. M. Goldsmith 898,875 

Bod, sliding couch, J. Luppino 898,981 

Bell, electric, T. Rosati 898 680 

Belt, L. Tanner 898,700 

Belt tightener, ,T. T. Sullivan 898,523 

Bicycles, variable speed mechanism for 

chainless, F. H. Richards 898,783 

Binder, temporary, M. W. Hyer 898,580 

Blowpipe, interchangeable, R. Fitzsimmons 898,800 

Boiler, H. A. Bolze 898,548 

Bolts to concrete, means for attaching, W. 

E. Beilharz 899,002 

Book-mark, J. T. & G. T. Moore 898,069 

Book, time, F. J. Daley 898,442 

Boring or reaming and grinding machine, E. 

A. Chamberlin 898,906 

Bottle, R. R. Graves 898^575 

Bottle, Briner & Fox 898,628 

Bottle closure, E. W. Wheeloek 898,615 

Bottle filling and closing machine, J. De- 

ceiier 898,563 

Bottle filling and closure device, S. B. Goff 898,458 
Bottle neck and closure therefor, A. MeCain- 

bridge 898,769 

Bottle, nursing, C. W. Fox 898,975 

Bottle stopper, C. E. Dougherty 898,564 

Bottles or the like, cap for atomizer, T. A. 

De Vilbiss 898,845 

Bottles or vessels, closure, fitting, and case 

for ink and like, J. F. Fitzsimmons... 899,015 

Box and pail fastener, Seott & Curtis 898,994 

Braiding machine, F. Thun 898,939 

Braiding machine, cord, F. Thun 898,938 

Brake handle, Hanlin & Rigney 898,880 

Brick lift, .1. I'. B. Fiske 898,733 

Bridle bit, D. S. Gallatin 898,037 

Briquets, blocks, artificial stone, and the 

like, press for manufacturing, W. Sur- 

mann 898,525 

Broom, E. Brown 898,029 

Brush, hair, F. M. Ii'anaway 898,467 

Brush, shoe, II. F. Stubcnrauch 898,998 

Building block, R. E. Keagle 898,656 

Burners, globe for inverted, T. Hanna 898,881 

Cabinet, sales checking and record, G. C. 

Voisard 898,534 

Cables, splice coupling for, E. J. Noblett.. 898,595 

Calciminer's knife, C. N. Emmerson 898,568 

Caliper gage, combination, C. A. Duncan. . . 898,565 

Calorimeter, steam, C. C. Thomas 898,610 

Camphor, making, A. Wack 898,943 

Can opener, Rodgers & Henderson 898,005 

Can spout, C. F. Kolloni 898,483 

Can stacker, C. T. La Bau 898,584 

Candle holder, E. P. Lehmann 898,060 

Car coup'ing, P. Brown 898,901 

Car draft gear, railway, W. Mcintosh 898,772 

Car fenders, means for operating, R. J. Kel- 

lett 898,582 

Car loading device, T. Newsam, Jr 898,594 

Car structure, J. B. Anger 898,952 

Car ventilation, W. R. Stokely '. 898,801 

Car wheel, A. S. Gustafson 898,463 

Carbureter, L. P. Mooers 898,494,898,495 

Carbureter, G . S. Pierson 898,920 

Card, address bearing, E. D. Belknap 898,425 

Card holder, P. M. Matheson 898,758 

Carriage brake, M. Ehlert 898,566 

Cartridge shells, means for preventing dis- 
tortion of, L. Mortens 898,908 

Cartridges, means for securing percussion 

caps in, R. II. Stribeek 898,802 

Caster, E. IT. Humphrey 808,740 

Caster, ball, A. Klotzbaeh 899,013 

Casting apparatus, actuating mechanism for 

turn-table pipe, E. A. Custer 898,441 

Casting apparatus, metal pouring mechan- 
ism for pipe, E. A. Custer 898,631 

Casting copper and copper alloys, C. 

Gautsch 898,638 

Catching and holding device, E. L. Hitt.. 898,890 
Cement pipe making machine, II. Besser. . 898,428 
Cementing machines, apparatus for feeding 

soles to, G. R. Cheesman 898,721 

Chase, J. E. McClellan 898,591 

Cheek and holder, transportation, W. II. 

Carroll 898,630 

Cheek hook, O. C. Davis 898,443 

Chimney cap and ventilator, A. A. Sehupin- 

sky 898,790 

Chute, adjustable, K'etzel & Cochrane 898,886 

Chute, coal, R. T. Greenleaf 898,977 

Clock, E. Jaeger 898,742 

Clock, electric, M. Iliguchi, 

898,648, 898,649, 899,012 

Clothes hanger, L. Faduni 808,455 

Clutch for feeding metal rods or bars, L. II. 

Brightman 898.431 

Clutch, friction, T. O. Werner 898.940 

Coal working apparatus. N. I). Levin 898,661 

Coke oven, etc., horizontal regenerative, F. 

J. Collin 898,439 

Comminuting frangible articles, Dilg & 

Fowler 899,008 

Commode chair, child's portable, B. W. 

rattinson 898.597 

Compressor, II. Kuehl 898,059 

Concrete mixer, T. II. Bolte 898,958 

Concrete molding device, W. C. Neeley 898,911 

Concrete pile and constructing the same, F. 

Shuman 898,517 

Conduit coupling, II. Krantz 898,751 

Conveyer, C. I). Seeberger 898,794 

Cooking apparatus, continuous, II. D. Perky 898.777 

Copy holder, A. W. Nyce, Jr 898,596 

Copy bolder. F. P. Shepard 898,692 

Core forming machine, W'. N. Gartside 898,734 

Corn cutting machine, F. D. Smith 898,518 

Corn popper, W. Ayros 898,953 

Corn tester, seed, C. G. Taylor 899.000 

Corset, apparel, D. Kops 898,749,898,750 

Cot and bath-tub cabinet, folding, B. W. 

Tattinson 898.598 

Counter, bar, J. R. West 898.536 

Crane boom, A. E. Brown 899,005 

Crate, Haugk & Schoeppl 899,010 

Crossing, movable point, W. M. Henderson., 

898,644, 808.645 

Cue chalking device, F. R. Maguire 898.905 

Cultivator fender, C. Williams 898,809 

Cultivators and similar agricultural imple- 
ments, blade for, S. L. Allen 898,419 

Culvert sections, connection for, J. IT. 

Schlafiy 898,510 




Bound to Please 

in every kind of machine shop 
and tool room service are the 
celebrated "8TAK" FOOT 
AND POWER LATHES. 
They have crucible steel spindles 
with large hole and liberal bear- 
ings. 9 to 16-inch Swim;. Gives 
every aatiafaction. Write at once 
for catalogue " B." 
THE SENECA FALLS MFO. CO. 
695 V^ater St., Seneca Falls, N. Y. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 1 20 Culvert St., Cincinnati. 0. 

SPECIAL TO AUTOMOBILISTS : — 

Bosh Magneto Plugs only $1.25 each. Guaranteed in 
every respect. We sell automobile supplies cheaper 
than any supply house in the United States. We buyin 
quantities and sell by mail only; we have over 10,000 
customers. We sell anything from an automobile to an 
oil can. Send for our weekly bargain sheet; it will 
interest you and save you money. 

CONSUMERS AUTO SUPPLY CO. 
1252-1254 Wabash Avenue, Chicago, Ills. 



The Perfection Wrench 

Newest wrench on the market. Best "all- 
round " tool ever made. All steel— great 
strength. Instantly adjusted. Easily and 
quickly operated. Immense time, temper and 
trouble saver. Indispensable to autoino- 
bilists. After using the "Perfection" once, 
you will never buy any other make wrench. 
Write for circular to 

THE PERFECTION WRENCH CO. 
Box 426, Port Chester, N. Y. 



TOOLS 

Our catalog com- 
prising 260 pages 
of the highest i 
quality toolB and 
labor-saving de- 
vices will be sent freeto any address. 
This Hand Vise is only one of the 
many useful tools having exclusive 
features which are described herein. 




GOODELL-PRATT CO. 



Greenfield, Mass. 



ELECTRO MOTOR, SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to tnak6 a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scienttkic Amer- 
ican Supplement, No. <>41. Price 10 cents. To be 
had at this office and from ail newsdealers. 




THE "BARNES" 



Upright Drills 



Positive 
Feed 



10 to 50-inch Swing 

Send for Drill Catalogue. 

W. F. & JN0. BARNES CO 

(Established 1872) 
999 Ruby St.. Rocktord, III 




AUTOMOBILES (new), high grade, can be 

bought from ub positively cheaper than manufacturers' 
prices. We buy for spot cash; wonderful what ready 
money will do. We apply and carry out the same argu- 
ment relative to second-hand cars. You cannot afford 
to overlook our offers. Send for list. Also ask for our 
new 100-page catalog number 129 on supplies. You will 
be agreeably surprised with the figures and certainly 
satisfied with the goods. For reductions in the price of 
tires, the bestquality of fresh goods, we have no equal. 
Times Square Automobile Company, largest dealers in 
new and second band automobiles in the world, 1599 
Broadway, New York; 1332 Michigan Ave., Chicago, 111. 




BUILD YOUR OWN ARTS 
and CRAFTS FURNITURE 

You save three-fourths of the cost of furniture 

which you build at home from our patterns. Send $1 

for three plans (50c. each) of any piecesof 

furniture you deaire. Full and explicit 

directions for making sent with each plan. 

Anyone can do the work. 

Free Booklet, ,t The Joy of Craftsman- 

ip," explains everything. 

THE UOLFSMAX SYSTEM 
411 The Arcade, Cleveland, 0. 



MO MOTORCYCLE 




We have the largest line of New 
and used Motor Cycles, Parts and 
Supplies in the country, at the 
lowest prices. Every machine 
guaranteed. We are the largest 
and only exclusive Motorcycle 
House in the world. Send for our 
1908 Catalog. Repairs a specialty. 



riotors and Castings for Air Ships 

Harry R. Geer Co., 851 McLaran Ave., St. Louis, Mo, 



WELL 



DRILLING 
Machines 



Over70 sizes and Btyjes, for drilling either deep or 
shallow wells In any kind of soil or rock. Mounted 
on wheelB or on Bills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

•WILLIAMS BROS., Ithaca, W. Y~ 



A Home flade 
Alternating 

Current Motor 

READ Supplement 1688 for a good, clear article 
by F. F,. Ward, E.E.i on the making of a 
% horse power alternating current motor. 
The motor can be constructed by anyone of ordinary 
skill in the use of tools, who has access to a screw- 
cutting lathe with a swing of 9 inches or more. 
The motor is designed torunou the 100 to 120 volt. 
60-cycie, single-phase alternating current circuit, 
now in widespread use for the lighting of dwell- 
ings. The motor will drive a 16-inch brass fan, a 
small lathe, or a 50-watt dynamo for generating 
direct current for charging storage batteries, and in 
fact will do almost any kind of work that can be 
done by one-man power. Order from your news- 
dealer or from 

MVNN <£. CO., 361 Broadway, New York 



Curtain fixture, C. A. Scheif 898,788 

Curtain fixture, P. A. Houghtaling 898,894 

Cuspidor, D. L. Harden 898,577 

Cycle Diesel engine, two-, G. F. Murphy... 898,708 

Cycle lock, K. Ballod 898,955 

Cycle, motor, W. C. Johnson 898,481 

Dental bridge, C. E. CroniMe 898,559 

Dentures, means for securing artificial, E. 

S. Barnes et al 898,540 

Die stock, R. Bartholoniaus 898,950 

Digging and loading machine, N. II. Nelson 898,593 

Display device, A. K'. Suelling 898,519 

Display rack, II. F. Cook 898,970 

Distilling apparatus and method of distilla- 
tion, A. de Focatiis 898,801 

Ditching machine, B. Clements 898,557 

Door, bulkhead,!). May 898,000 

Door closer, J. W. Ilagearty 898,7;i0 

Door fastener, J. F. & II. M. Illrsh 898,050 

Door fastening device, S. N. Ritter 898,085 

Door opener and closer, Galarneau & New- 
ton 898,805 

Dough feeding mechanism, A. W. Copland.. 898,720 

Drill and seeder, S. E. Davis 898,502 

Drum, stove pipe, L. J. B. Seining 898,932 

Dust pan, J. M. Niver 898,774 

Dye and making same, galloeyanin, De lu 

Harpe & Burekhardt 898,842 

Dye from indirubin and making same, vat, 

Engl & Frohllch 898,452 

Dyes, oxid of thioindigo, B. Ilomolka 898,738 

Educational appliance, J. S. Littell 898,754 

Fgg carrier, M. Shepard 898,514 

Elbow connection, S. A. Hawkins 898,882 

Electric heater, A. J. Holmes 898,578 

Electric light bulb changer, C. I". South- 
worth 898,090 

Electric service cut-out and meter panel, 

MeGowan & Ellsworth 898,771 

Electric switch and system of control, J. V. 

Mott 898,700 

Electrical circuit protector, C. A. Rolfe.... 898,5*9 

Electrical fitting, E. B. Wilcox 898,54() 

Electrolytic apparatus, M. Rutlienburg 898,785 

Elevator mechanism, J. Mussell 898,072 

End gate, R. A. Trumbull 808,940 

Endless carrier, D. F. Brodcriek 898,550 

Engine igniter, explosion, II. Benoist 898,427 

Engine igniter, gas, W. C. Plank 898,779 

Engine indicator, continuous, M. W. IVogle. 898,474 

Engine starter, C. J. Coleman 898,438 

Engines and the like, eusing and cylinder 

Construction for gas, C. R. Piggins 898,078 

Engines, working explosive, K. E. Schreber 898,512 

Envelop, F. V. Donnelly 898,849 

Envelop, J. E. Coekroft 898,007 

Envelops and the like, fastener for, J. S. 

Applegate 898,819 

Escapement wheel, P. E. Jeanmairet 898,479 

Exploding blast charges, means for, C. I. 

Dodson 898,848 

Exploding mine charges, apparatus for, C. 

I. Dodson 898,847 

Explosive engine, A. W. Daniel 898,974 

Extraction apparatus, L. R Jury 898,482 

Eyeleting machine, J. F. Davey 898,729 

Fabrics, E. J. Vogel 898,941 

Fan attachment for machinery, elamp, J. 

W. Migrath 898,492 

Fan, centrifugal, W. J. Baldwin 898,024 

Fastener or stay, W. R. Stokely 898,800 

Fastener, separable, A. M. Ziegler 898,815 

Fastenings, machine for inserting metallic, 

L. A. Casgrain 898,435 

Feed carrier, W. Louden 898,489 

Feed water regulator, W. II. Bartholomew 898,025 
Fence posts, apparatus for molding bases 

on, M. C. Munn 808,071 

Fiber, machine for loosely packing, R. Daw- 
son 898,841 

File, folding, B. B. MeFadden 898,498 

Filter, gasoline, J. Ellis 808,507 

Fire escape, P. Goldmann 898,874 

Firearm, J. W. Price 898,988 

Firearm sight, E. R. Tufts 898,531, 898,532 

Firemen with fresh air, device for supply- 
ing, I'. H. Sullivan 898,524 

Fishing float, W. von Rosenberg, Jr 898,784 

Folding bracket for desk telephones, etc., 

W. H. Gerhard 898,572 

Fluid compressors, automatic governor for, 

E. J. Rohrbaeher 898,000 

iFluid pressure brake, II. T. Ilerr 898,885 

Fly trap, W. P. Everett 898,857 

(Fruit sorting machine, F. B. Pease 898,0t0 

Fruits, etc., machine for washing and scald- 
ing, Baker & Vance 898,954 

Furnace enarging apparatus, blast, A. P. 

Aiken 898,818 

Furnace process, electric, Seward & Von 

Kugelgen . 898,001 

Furnaces In steam engines, bailie for oil- 
burning, J. Limerick 898,002 

Fuse box, J. O. Stivers 898,098 

Game board, M. C. Matthias 898,587 

Game board, J. B. Rittenhouse 898,084 

Game or puzzle apparatus, L. E. Ilarriss. . 898,409 

Garment clasp, A. M. Ziegler 808,810 

Garment holder, II. C. Krause 898,978 

Gas burner safety attachment, J. II. Eisen- 

hauer 898,034 

Gas engine, two-cycle, E. A. Nelson 898,913 

Gas, generating water, II. Straehe 898,803 

Gas generator, Sladek & Stone 898,935 

Gas mantle, inverted incandescent, S. Cohn 898,437 

Gas mantle support, C. J. Barton 898,957 

Gas, manufacturing, IV. Pettibone 898,001 

Gas retort charging machine, J. West 898,538 

Gas retort discharging machine, J. West... 898,537 

Gearing, J. W. Riliie 898,082 

Golf, appliance for practicing, C. M. Tread- 
well 898,530 

Grader, road, T. Henry 898,884 

Grain, beans, etc., grader and cleaner for, 

A. Ilohner 898,892 

Grain elevator, portable, J. E. & C. W. 

Camp 898,552 

Grinding and polishing machine, J. M. 

Thompson 898,528 

Grinding machine, S. Nikoloff 898,073 

Guns, breech mechanism of, Dawson & 

Backhaul 808,840 

Hammer drill, A. II. Taylor 808,702 

Hammer, pneumatic, T. C. Prouty 898,505 

Harrow, F. R. Sosa 898,005 

Harvester, cotton, T. R. & R. D. Ilollings- 

worth 898,893 

Hasp, J. Ohristenson 898,834 

Cat pin, J. D. Banks 898,422 

Hat- pin, W. Goldenberg 898,873 

Heater, C. E. Varnum 898,013 

Heel making machine, J. L. Rakerd 808,080 

Hinge, II. M. Ilerr 898,047 

Hinge support, T. Settle 898,933 

Hoe, W. A. Sparks 898,521 

Hoist, electric, G. Rasmus 898.782 

IVook and eye, W. G. Hoffman 898,891 

Hook and eye, N. K. Small 898,938 

Hooks and eyes to tape, etc., apparatus for 

attaching, W. M. Corthell 898,558 

Horse blanket fastening, J. Reiehert 898,924 

Horseshoe, M. J. Leaehcy 898,488 

Horseshoe attachment, II. D. Hovis 808,895 

Hose nozzle, J. IV. Mclavin 898,759 

Hydrocarbon burner, A. Beler 809,003 

Illuminating apparatus, J. Schmidt 898,007 

Indicator, Haymond & Potter 898,043 

Ingots free from blow holes, producing, \V. 

F. M. McCarty 808,770 

Insect destroyer, J. M. Murff 898,909 

Insect trap, T. A. Duggan 898,852 

Insulator, Purvos & Sinnott 898,921 

Iron, refining, S. B. Sheldon 898,513 

Ironing board, B. T. Ward 898,707 

Irrigating device, M. D. MeFarlane 898,984 

Key ring and door securer, I.. M. Cooper. . . 808,725 

Kiln, J. W. Lc Gore 898,902 

Knit fabric, J. McNamee 898.985 

Knockdown chair, B. W. Middleton 898,008 

Laboratory apparatus, electrical, C. H. 

Thordarson 898,529 

Ladder attachment, E. J. Curran 898.973 

Ladder, collapsible step, J. M. Turner 898,700 

Lamp, gas, C. W. Boyse 898,027 

Lamp, incandescent. F. M. Bennett 898,715 

Lamp socket, plural, R. B. Benjamin, 

898,822 to 898,820 
Lamps, electrically connecting filaments to 

supply wires in electric glow, H. Kuzel 898.979 
Lamps, metal filament for electric incan- 
descent, H. Kuzel 898.752 

Last block, E. J. Prlndle 898,989 



Lathes, back rest for turning, J. T. Meyers 898,589 

Leg covering, II. Cohen 898,724 

Lemon squeezer, W. S. Schwartz 898,090 

Lens, G. A. Macbeth 898,005 

Leveling and plumbing attachment, gravity, 

G. Durst 808,853 

Lid remover, G. A. Gotchall 898,574 

Lifter. See Window lifter. 

Line tightener, A. Keek 898,899 

Liquid applying device, IV. G. Campbell. . . . 898,903 
Liquids under pressure, apparatus for sub- 
jecting materials to the action of, L. 

Detre 898,444 

Loading device, wagon, R. Pederson 808,501 

Lock, W. J. Carroll 898.434 

Lock, II. F. Kelt 898,748 

Lock, A. Mercer 898,707 

Looms, pile wire supporter for, F. W. 

Rochelle 898,928 

Lubricator, J. W. Domville 898,418 

Mail bag catcher and deliverer, J. Wood.. 898,812 
Mail bag catching and delivering appliance, 

W. M. Portee 898,504 

Mail bag delivery apparatus, A. E. Kailer. 898,055 

Mail bag delivery apparatus, W. B. De Witt 898,840 

Mail box, A. B. Rhodes 898,507 

Mail box coin receptacle, rural, W. Essel- 

hurn 898,453 

Mail receiving and delivering apparatus, J. 

S. Lanier 898,480 

Mail receiving and delivering mechanism, J. 

S. Lanier 898,487 

Mailing or stamping machine, R. D. Simp- 
son 898,009 

Mangling machine, F. W. Denzlor 808,844 

Manure loader, F. R. Brown 898,900 

Manure spreader, F. E. Shields 898,934 

Marker, land, G. B. Randolph 898,002 

Match box, E. B. Nichols 808,914 

Measure, liquid, C. L. Tate 898,701 

Measuring and transferring tube, liquid, O. 

T. Farnham 898,450 

Metallic tie, E. Hudson 898,052 

Metallic tie and rail joint, Wilson & ISarn- 

hart 898,810 

Micrometer, quick adjusting, II. (I. Costello 898,972 

Mining device, vacuum, J. B. Riddle 898,927 

Mirror, adjustable shaving, J. 1*. Eustis... 898,454 

Moistener, II. G. Campbell 898,720 

Mold, II. C. Shaw 898,795 

Molders' patterns, making, J. F. Cox 898,728 

Molding flask pin and guide, J. Rost 898,929 

Molding machine bottom board tightener, 

W. Bylund 898,433 

Mower, lawn, J. C. Reimers 898,925 

Mowing machine tedder attachment, I'iers & 

Manor 898,859 

Mug, shaving, T. D. MoKown 898,773 

Music rack, A. De Long, Si' 898, S43 

Nail clipper, II. Wilcox 898.808 

Nails, machine for driving loose, G. Goddu 898,573 
Note sheets, speed controlling device for, II. 

Meyer 898,702 

Numbering machine, B. B. Conrad 898.830 

Nut lock, T. V. Boyle 898,432 

Nut lock, 1'. C. Haan 898,404 

Nut lock, L. Burg 898.719 

Nut wrench, G. P. Sprague 898,990, 808,907 

Oscillations, means of obviating the deleteri- 
ous effects of, Feldmann & H'erzog 898,858 

Outlet box, G. A. Lutz 898,756 

Oven, camp, W. II. Hart 898,041 

Overshoe holder and trousers supporter, ,T. 

M. Plummer 897,503 

Ozone, apparatus for the production of, ,7. 

R. Quain 898,506 

Package, R. r. Beatty 898,821 

Packing cups, machine for forming, C. 

Swan .' 898,520 

Packing device, J. Saunders 898,780 

Packing for piston valves and pistons, J. T. 

W ilson 898,541 

Packing for pistons and piston valves, J. T. 

Wilson 898,017 

Pail, milk, J. A. Cornell 898,971 

Paint, ship's, A. P. Horn 898,470 

Paper holding clamp, D. C. Gray 898,400 

Passenger recording system for trains, \V. 

E. Parr 808,075 

Pattern cutting device, Carson & Couls 898,830 

Peat turf into half stuff, machine for the 

reduction of, C. E. Dunn 808,450 

Peqler, vegetable, K. Sebaal 808,931 

Pencil sharpener, A. T. Peterson 898,502 

Pendulograph, II. Pearee 808,599 

Perch support, C. Matthews 898,580 

Petrol spirit, apparatus for deodorizing nr.d 

filtering, A. J. Barnes 898,545 

Phonograph cabinets, megaphone holder for, 

S. I). Solomon 898,520 

Photographs, producing colored. It. J. Cooper 898,554 

Piano case construction, G. G. Ilashrouck. 898,470 

Pianos, door for automatic, J. Sampere 898,088 

Pianos, fall board mechanism foi-, C. E. 

Pryor 898,781 

Pianos, means for controlling expression in 

automatic, II. S. Hornbook 898,477 

Picture apparatus, safety appliance for mov- 
ing, Elkins & Hunter, reissue 12,853 

Picture frame, C. Ward 898.014 

Picture molding bracket, E. Christian 898,835 

Ides and the like, machine for forming or 

molding and lidding, J. IV. Jackson... 898,478 

Tin and pin joint, E. W. Morehouse 898,070 

Pipe and the like, tool for cutting, J. F. 

Spitt 898,097 

Pipe coupling, train, A. N. Davis 898,501 

ripe couplings, middle ring for, J. Clark.. 898,723 

Pipe line, helically corrugated, J. D. Isaacs 898,741 

Plane, mortising, M. A. Clark 898.550 

Planing tool, floor, W. W. Seott 898,793 

Plaster of paris, revitalizing discarded, J. 

E. Eastwick 898,451 

Tliers, milliner's, J. K. Mullenbach 898,490 

Plow, II. Wiard 898,71 1 

Plow, J. Ray 898,991 

Plow draft device, A. J. Minor 898,704 

Pneumatic action, II. Meyer 898,701 

Pneumatic despatch tube system, F. II. 

Wolevcr 898,542 

Towder can, J. Weber 898,944 

Power transmitting mechanism, J. J. Gilroy 898,870 

Pressing device, O. E. Felland 898,570 

Printing apparatus, A. B. Dick 898,440 

Printing machine, A. B. Dick 898,445 

Printing machinery, antismutting device 

for, E. II. Cottrell 898,727 

Propeller, boat, L. C. Butler 808,551 

Propelling mechanism, R. H. Bowman 898,020 

Pump, W. II. Heard 898,471 

Pump, double acting wet air, E. Josse 898,740 

Pump, power air, W. J. Spencer 898,522 

Pump, rotary, J. J. O'Donnell 898,499 

1'ump, rotary air. II. M. Montgomery 898,493 

Pump, vacuum, W. P. M. Grelck 898,401 

Pumps and the like, automatic balancing de- 
vice for centrifugal, F. A. Griessmann. 898,402 

Puzzle, G. Chapman 898,833 

Rail fastening, W. L. Vail, Jr 898.011 

Rail joint, J. D. Stitzell 898,799 

Rail joint, J. A. Eieholz 898.854 

Rail joint, M. E. Gilcrest 898.807 

Rail joint, T. Olsen 898.91 7 

Rail tie, Mayer & Rureh 898,982 

Rails, moans of forming joints and bonds 

in. K'. G. Gillmor 898.809 

Railway, aerial, F. Hooker 898.739 

Railway crossing, F. Halley 898,400 

Railway frogs and the like, heel block for, 

W. M. Henderson 898,040 

Railway rail and bed plate, combined, J. C. 

Phillips 898,980 

Railway rail joint or connection, electrically 

conductive, B. fi. liraine 898.430 

Railway signal. J. Holler 898,473 

Railway signal, electric, T. C. Fogarty 

et al 898.802 , 

Railway signal system. M. L. Shepherd... 898,093 

Railway switch, F. Sallee 898,087 

Railway switch frog, A. M. Threewits 898.804 

Railway tie, L. A. Miller 898,590 

Railway tie, A. A. Whitbred 898,700 

Railway tic, metallic. W. D. Lowry 898.490 

Ratchet wrench, W. P. Walker 898.800 

Razor blade holder, J. R. Torre.v 898,704 

Razor stropping device. J. R. Torrey 808.705 

Receptacle holder. C. C. Little 898,755 

Revolution indicators, automatic contact 

mechanism for electric, F. W. Wood.. 898,021 

Revolver, T. F. Bowkcr 898,717 

Rheostat, II. Poth 898,987 

Rim compressor, Magnett & Clementson . . . 898,585 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.— You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number ol" tbe inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. ^^ & CQ 



BUSINESS OPPORTUNITIES. 

A CORPORATION of highest standing having large 
well equipped factory and selling organization, and 
ample capital, desires to manufacture and market me- 
chanical inventions of unquestioned merit. Corres- 
pondence solicited. Address K. A., Box 773, N. Y. City. 

Inquiry No. S6l 1 .—Wanted to buy springs for 
light power purposes. 

WRITE FOR THE BEST SOAP and toilet combina- 
tions for agents. Our soaps French milled. See our 
new Red Cross packages. Address Pierce Chemical 
Co., Desk 7, 152 Fifth Avenue, Chicago. 

Inquiry No. 86*i8.— Wanted to buy paving block 
machines for use with partly fluid substances. 



PATENTS FOR SALE. 

FOR SALE.-Coop and crate, U. S. Patent No. 891,638. 
Is an improvement for shipment of poultry and live 
stock by car load. Collapsible. Made any capacity de- 
sired. Gottlob Heim, 230 29th St., Newport News, Va. 



Inquiry No. S7T8.— For manufacturers of reapers, 
binders and mowers. 

Inquiry No, 8779.— For parties manufacturing 
gas, gasoline, steam engines and boilers; also packing 
and mineral wool, steam supplies, iron and lead pipe, 
power transmission machinery and steam fitters tools. 



-For parties who make gasoline 



Inquiry No. 87SO. 

stoves. 

Inquiry No. 8783.— For manufacturers of email 
drummer's traps as whistles, rattles, rooster crows, etc. 

Inquiry No. 8784.— For manufacturers of alcohol 
burners for lights and stoves. 

Inquiry No. 8786.— For parties to manufacture 
glass balls blown about 1H inch in diameter with a \4 
inch hole through the center, should hold about 200 
pounds to the square inch of steam pressure. 



For parties who manufacture 



Inquiry No. 

machinery. 



8630. — Wanted to buy file cutting 



FOR SALR OR ON ROYALTY. -Patent No. 725.432 on 
a mechanical toy, can be manufactured at low cost, 
Address J. Flaherty, 167 Fast 74tb St., N. Y. City. 

Inquiry No. 8667.— Wanted to buy needle, pin and 
pen machinery. 



Inquiry No. 8787.- 

cat-gut. 

Inquiry No. 8790. -- For tbe manufacturer of 
" Brooks improved hand pump." 

Inquiry No. 8792.— For a firm that manufactures 
glass holders made of glass. 

Inquiry No. 8794.— For manufacturers of the 
" Ideal Dust Pan." 

Inquiry No. 8795.— For a mechanical device for 
catching or destroying flies, mosquitos, etc.; also traps 
for catching snakes. 

Inquiry No. 8796.— For concerns manufacturing 
stills adapted to the manufacture of denatured alcohol. 

Inquiry No, 8797.— For manufacturers of fiber. 

Inquiry No* 8798.— For manufacturers of micro 
lens used in small articles such as pencils, charms, etc. 

Inquiry No. 8799.— Wanted to buy new or second- 
hand box nailing machine for small packing cases. 



-Wanted complete data in re- 



HELP WANTED. 



WANTED.— Competent foreman for modern shot- 
making plant taavins capacity of 15,000 to 20,000 tons a 
vear. In writing, state experience and give references, 
Winchester Repeating Arms Co., New Haven, Conn. 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY.-A monthly maga- 
zine containing up-to-date information about photo- 
graphic processes, formulas and new apparatus. Each 
number is filled with numerous illustrations of recent 
piclorial photographs. Valuable to the professional and 
beginner. 15 cents monthly, S1.50 per year. Three 
specimen copies for 25 cents. Am. Photographic Pub- 
lishing Co., No. 6 Beacon Street, Boston, Mass. 

Inquiry No. 8685.- Wanted to buy \% to 2-inch 
No. 13 to 18 temper ed spring steel. 



AUTOMOBILES. 

HOW ABOUT YOUR GASOLINE MOTOR? Does it 
run smoothly ? Send 10c. for 36-page text-boob "Car- 
bureters and Engine Troubles. ,f Breeze Carbureters, 
242 Halsey Street, Newark, N. J. 

Inquiry No. 8687.— Wanted to buy motor plows. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturersin all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., List Department, Bus 773, New York. 

Inquiry No. 8699.— Wanted to buy two-stranded 
soldered wire forheddles. 

A LIST OF 1 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New York. 

Inquiry No. 8701.— Wanted to buy solar engines. 

WANT NAMES AND AD DRESSES of manufacturers 
of extremely tough steel 3-32 inch thick, suitable for 
cutting blades. Address A. M. Collins Manufacturing 
Company, 226 Columbia Avenue, Philadelphia, Pa. 



Inquiry No. 8800. 

gard to pegamoid. 

Inquiry No. 880^.— Wanted to buy machinery for 
cutting and polishing oilstones, whitestones or grind- 
stones. 

Inquiry No. 8803.— For manufacturers of flies, 
screws, druggists' supplies, hardware in general, and 
agricultural machinery. 

Inquiry No. 8804. -For parties dealing in wind- 
mills, wood split pulleys, wheelbarrows, cutlery and 
picks. 



Inquiry No. 8716.— For manufacturers of flower 
garden and light frame tools for cultivating, etc. 

Inquiry No. 8719.— For manufacturers of safes. 

Inquiry No. 87'il.— Wanted unwelded tubing that 
is used for structural work. 

Inquiry No. 87'-i6.— For parties who make " Yan- 
kee Metal Polish." 

Inquiry No. 8735.— For parties making a still for 
the purpose of extracting alcohol from saw-dust. 

Inquiry No. 8736.— For manufacturers of machin- 
ery for making matches, also machinery for making 
purses ana hand bags. 

Inquiry No. 8737.— Formanufacturersof machin- 
ery for making tooth-brushes, shavine brushes, gal- 
vanized water buckets, locks, nibs and holders. 

Inquiry No. 8743.— For manufacturers of water 
still, also of thermometer tubing. 

Inquiry No. 8746.— For dealers in paper and card- 
board making machines. 

Inquiry No. 8748.— Wanted to buy polished or lac- 
quered brass in sheets 29 gauge, quarter hard in temper. 

Inquiry No. 8749.— For makers of very large 
springs, used for running machinery. 

Inquiry No. 8751.— For manufacturers of brass, 
tea, dessert and table spoons for silver plating. 

Inquiry No. 8753.— For manufacturers of paper 
mill machinery for the manufacture of strawboard and 
wrapping paper. 

Inquiry No. 8759.— For a firm to do porcelain 
enameling of ventilator tops, such as used on the out- 
side cf arc lamps. 

Inquiry No. 8761.— Wanted to buy a small car- 
riage propelled by electricity so that a lame person may 
get about bj himself. 

Inquiry No- 8766.— For parties making pressed 
paper goods. 

Inquiry No. 8769.— For manufacturers of an ap- 
pliance to attach to the old style razor blade to make 
same a safety razor. 

Inquiry No. 8770.— For parties who make short 
link twist chains, links from % inch up. 

Inquiry No. 8771.— Wanted to buy tune sheets 
for Criterion music b»xes. 

Inquiry No. 8774.— For machinery for making 
bags from sisal hemp. 

Inquiry No. 8775.— Wanted to buy stock novelty 
or jewelry catalogues. 



-Wanted to buy outfits and 



-For manufacturers of draw- 



-For dealers in second-hand 



Inquiry No. 8805. 

supplies for brazing. 

Inquiry No. 8806.- 

ing materials. 

Inquiry No. 8807. 

cotton machinery. 

Inquiry No. 8S08.-For manufacturers of ma- 
chinery for making bungs for barrels. 

Inquiry No. 8809.— For the manufacturers of 
metal ized flowers used for hat pins, etc. 

Inquiry No. 8810.— For makers or importers of 
porous water bottles or jars to cool drinking water by 
evaporation. 

Inquiry No. 881 1.— Wanted to buy electric tattoo- 
ing needles, inks and stencils. 

Inquiry No. 881 2.- Wanted to buy outfits for 
manufacturing fuel briquettes from sawdust. 

Inquiry No. 881 3.— For manufacturer of the 
' Steele " mixer for mixing food products, etc. 



Wanted to buy hand lever air 



Inquiry No. 8814.- 
pumps, 100 lbs. pressure. 

Inquiry No. 9^15.— Wanted to buy carriage and 
wagon hardware, coal, iron and steel. 

Inquiry No. 8817.— For a firm that forms small 
articles of wire, also a firm to make wooden rings about 
3 or 4 inches in diameter. 



8818.— Wanted to buy specialties in 



Inquiry No. 

large quantities. 

Inquiry No. 8819.— For manufacturers of Excel- 
sior Welding Compound. 

Inquiry No. 8830.— Wanted to buy pressed fiber 
boards 1 foot wide and from 1-16 to ]4 inch thick. 

Inquiry No. 8831.— Wanted to buy machinery for 
making a rough composition board, something like a 
straw board. 

Inquiry No. 8833.— For manufacturers of dredg- 
ing machinery to be operated by gas engine. 

Inquiry No. 8833. --For manufacturers of crepe 
paper and paper novelties. 

Inquiry No. 8834.— For a firm to design and build 
an automatic machine for making finger shields. 

Inquiry No. 8835.— For manufacturers of a new 
device to split wood. 

Inquiry No. 8836.— Wanted to buy small fuel com- 
pression machines both manual and engine power. 

Inquiry No. 8837.— For manufacturers of annealed 
glass. 

Inquiry No. 8838,— Wanted to buy thin, highly 
tempered steel for safety razors. 

Inquiry No. 8839.— Wanted to buy machinery for 
making pins, hair pins, hooks and eyes. 

Inquiry No. 8830.— Wanted to buy machinery for 
making brushes and baskets. 



Inquiry No. 8831.- 

chines. 



Wanted to buy knitting ma- 



Inquiry No. 8833.— Wanted addresses of high- 
grade label weavers, preferably in New Vork. 



Inquiry No. 

ing machine. 



8833.— Wanted to buy a peanut shell- 



Inquiry No. 8834.— Wanted to buy a 2-horse- 
power gasoline engine for spray wagon working on 
hilly ground. 

Inquiry No. 8835.— Wanted to buy toothpick ma- 
chinery. 



Inquiry No. 8836. 

machines for sisal. 



-Wanted to buy decorticating 



Inquiry No. 8837.— Wanted to buy folding um- 
brellas. 

Inquiry No. 8838.— Wanted to buy metallic tar- 
gets similar to clay birds used in shot-gun shooting. 



-Wanted to buy cheap auto- 



Wanted to buy portable hydro- 



Wanted to buy lunch counter 



Inquiry No. 8839. 

mobiles. 

Inquiry No. 8840.- 

carbon pressure lamps. 

Inquiry No. 8841.- 
and restaurant fixtures. 

Inquiry No. 8843.— Wanted to buy annealed glass. 
Inquiry No. 8843.— Wanted to buy cigarette mak- 
ing machine. 
Inquiry No. 8844.— Wanted to buy inkstands. 

Wanted to buy mail order 



Boiler, J. M. Braly 898,827 

Rolling plates, A. Lamberton 808,'JOO, 898,901 

Rotary engine, F. C. Kruger 898,658 

Rotary explosive engine, E. 1'. Carpenter.. 898,965 

Rotary gasoline engine,' C. W. Lindsay 898,903 

Had iron, self heating, T. Purvis 898,922 

Sash fastener, storm or screen, J. G. Ralph 898,923 

Saw guide, undercut, J. W. Petti John 898,677 

Saw jointing and swaging implement, J. 

Carlin 898,964 

Haw set, W. M. Potter 898,780 

Scale, truck, E. L ; Gage 898,457 

Scraper and drag, combined, W, L. Baker.. 898,421 

Screw press, continuous, R. G. Merz 898,760 

Sealing and capping bottles, S. C. Bond 899,004 

Sealing and capping mechanism, bottle, S. 

C. Bond 898,959 

Seed cleaner, J. II. Hempen 898,883 

Self oiling wheel, V. Duff 898,851 

Sewing machine, Free & Angove 898,976 

Sewing machine flywheel, W. W. Gould... 898,639 
Sewing machine thread measuring mechan- 
ism, C. Pedersen 898,776 

Shade fixture, D. Whine ry 898,947 

Shade . trimmer, H. M. Fishering 898,732 

Shaft coupling, flexible, G. M. Baitlett 898,423 

Sharpening machine, rock drill, B. II. Locke 898,603 

Sheet feeding apparatus, A. B. Dick 898,447 

Sheet feeding apparatus, E. J. Casey 898,831 

Shock absorber, J. C. Beck 899,001 

Shoe, L. Q. White 898.710 

Shoes, spring attachment for, J. Zoohoavcli 898,951 
Shovel and support therefor, J. Austin. . . . 898.623 

Sickle, H. Volckmann 898,535 

Signal, Coker & Scarbrongh 898,968 

Signaling or telegraph apparatus for use on 

vehicles, electric, R. B. North 898,915 

Singe register, ,T. \Y. B. Faris 898,569 

Sk wer, S. C. Beyer 898,926 

S knt, A. M. Schneider 898,511 

Skirt, A. Kasse 898,747 

Skirt supporter, P. G. Giroud 898,640 

Snap hook, W. A. Schleicher 898.7S9 

Soap holder, P. II. Jungclaus 898,897 

Soap holder, adjustable, G. Goff 898,872 

Soldering machine, can, G. H. Stewart 898,937 

Sound reproducing machine, J. Schwan .... 898,791 
Sound reproducing machines, disk record 

attachment for, C. W. Schwank 898,792 

Spark gap, I. S. Ilirsch 898, 8S8 

Speed mechanism, variable, V. Johnson.... 898,745 

Spoke machine, W. J. Adkins 898,622 

Spring. See Vehicle spring. 

Spring construction, C. O. Brage 898,429 

Steam shovel, C. H. Wolfe 898,018 

Stirrup, safety, T. B. Riley 898,683 

Stocking supporter, A. M. Ziegler 898,817 

Stone dressing machine, J. C. Armstrong . . 898,820 
Stone or marble artificially, manufacture of, 

T. M. Thorn 898,703 

Stove, broiling, J. II, Zehrlng 898,814 

Stoves, self supporting shelf for cook, A. L. 

Brown 898,828 

Stump puller, J. C. Heyman 898,887 

Suckling arrangement for pigs, A. Grunen- 

wald 898,878 

Sugar producing product, G. W. McMuIlen. 89S.592 
Switch and signal mechanism; interlocking, 

G. II. Paine 898.918 

Switch lock, E. T. L'ardin 898,737 

Table, A, B. Phelan 898,778 

Tag, mechanical, F. R. Iloisington 898,651 

Tanning liqnars, utilizing sapped, (!. W. 

Childs 899,006 

Tartar, treating substances containing crude, 

Garin & David , . 898,866 

Teapot, A. E. Wilson 898.713 

Telephone apparatus, F. W. Wood 898,619 

Telephone apparatus, portable, F. F. Strong 898,699 
Telephone memorandum pad, E. J. Casey. . 898.553 
Telephone receiver support, M. |I. Kahn. . . 898.898 

Telephone set, S. S. Sonneboru 898,796 

Telephone switch, V. E. Green 898,570 

Telephone transmitter, II. F. Albright 898,5-14 

Telephones, phouograph attachment for, A. 

Hatched 898,642 

Telephonic apparatus, F. W. Wood 898.620 

Telescope, prismatic double, II. Jacob 898.653 

Ticket, merchandise, 1'. II. Sherman 898.694 

Tiling, B. Crosby 898,560 

Time controller, workman's, W. Rockwell.. 898.508 

Time recorder, W. II. Bundy 898,718 

Tire for wheels, elastic, F. J. Chary 898,832 

Tire, pneumatic, W. Drury 898,850 

Tire protecttrs, anchoring and tension de- 
vice for, S. C. Wolfe 898,714 

Tire, vehicle wheel, T. J. Mell 898,907 

Tobacco pipe, E. Grundel 898,877 

Tool, combination, J. I. Melton 898,667 

Tool, combination, Davitt & Fenner 898,839 

Tools, brace attachment for fluid pressure 

operated, W. Prellwitz 898.679 

Top roll saddle and stirrup, C. A. Pierce.. 898.919 

Toy, A. E. Woolnough 898,813 

Trap setting device, animal, F. R Ellis... 898.731 
Traveling grate furnace, J- Harrington .... 898,468 
Trolley wheels from jumping, device to pre- 
vent, W. O. Lane 898,485 

Truck, car, E. A. Curtis 898,440 

Truck pedestal, car, C. Markel 898,906 

Trunk, S. W. Bonsall 898,549 

Trunk lock, J. B. Johnson 898.744 

Turbine, elastic fluid, Lees & Grise 898,753 

Typewriter backing sheet, II. Ohashi 898,916 

Typewriting machine, J. Felbel 898,635, 898,a36 

Typewriting machine, J. W. Paul 898,676 

Universal joint. T. V. Buckwalter 898,829 

Valve, A. Tomkins 898,805 

Valve, O. G. liitehcock 898,889 

Valve, automatically drained gate, C. A. 

Claflin 898.722 

Valve, dry pipe. T. Evans 898.856 

Valve gear. .T. E. Yoder 898,543 

Valve gear, engine, J. S. Spurgeon 898,797 

Valve, hopper. F. L. Sawyer 898.689 

Valve mechanism, engine, W, L. Wayrynen 898,807 
Valve operating mechanism, M. II. Ilenesey 898.472 
Valve, self-closing measuring, A. J. Sweet . ^98,999 
Vapors, fractional condensation of, L. I.ow- 

enstein 898.980 

Vegetable separator, W. J. Sherrard 898,515 

Vehicle body banger, I. Comwell 898.555 

Vehicle bow socket, J. C. Cross 898,837 

Vehicle brake, G. Londress 898,904 

Vehicle spring, pneumatic. T. G. Wilkinson 898,712 

Vehicle wheel, II. Clifford 898.436 

Vehicle wheel, C. Seewald 898. 608 

Vehicles, sleigh runner for, S. J. Jennings. 898.743 

Vending machine, P. J. Regan 898.681 

Vending machine, C. E. Morris 898,765 

Vending machine, A. Runyon 898.930 

Vending machine, cigar, F. C. Jenkins 898,654 

Vending machine, coin-controlled, R. I). 

Simpson 898,995 

Ventilator, W. IT. Davidson 898.730, 898.838 

Ventilator, P. Evans 898.855 

Voting machine, E. MeClain 898,910 

Wagon, dump, C. E. Glenn 898,871 

Wagon, dump. J. W. Haywood 899,011 

Wagon, dumping, C. II. Van Deusen 898,533 

Waist, child's, K. M. Dowiing 898,449 

Warehouse, A. N. Hadley 898,465 

Washing device, compressed air, J. A. 

Vance 898,612 

Watch regulator, F. W. Buckingham 898.962 

Water meter, positive, E. J. Fryer 898.863 

Water motor, J. P. Shevlin 898.516 

Water purifier, W. H. Green 898,735 

Water supply system, automatic. J. Johnson 898,480 

Waterer. hog, P. Bernard 898 716 

. 898.983 




Inquiry No. 8845. 

novelties, books, etc. 



Inquiry No. 8846.- 

butcber hand saw. 



Wanted to buy an electric 



Inquiry No. 8847.— Wanted laundry tubs. 

Inquiry No. 8848. — Wanted to buy rust proof 
metal for parts of wash tubs. 

Inquiry No. 8849.— Wanted addresses of Canadian 
makers of rifle sights. 

Inquiry No. 8850.— Wanted to buy machinery for 

making canvas gloves or mitts. 

Inquiry No. 8851.— Wanted to buy machine for 
weaving wooden lath and wire together. 



Webbing attacher, J. C. Melick 

Wedge for securing the handles of axes, 

hammers, etc., W. Wyatt 898.950 

Weigher, automatic grain. G. M. Raird .... 898.420 

Welding tool, gas heated, A. Futterman. . . 898,864 
Wheel. See Car wheel. 

Wheelwright machine, A. II. Wilson 898.811 

Winding machine. J. F. Gordon 898.459 

Window catch, A. Macdonald 898.491 

Window lifter, N. R. Evans 899.009 

Window lock, L. G. Miller 898,763 

Window screen, J. A. White 898.539 

Windrower, L. Franznieier 898.571 



Wire rod bending machine 

Wire stretcher, J. Olson . 

Wire twisting tool. A. H 

Wrench, 

Wrench, 

Wrench, 

Wrench, 

Wrench, 



M. J. Bartlett. 



Neller 

P. L. Kimball 

W. Weidemanu 

Jones & Cunningham 898,896 

A. T. Raiford 898.9f)0 

II. Jeffrey, reissue 12,854 



898.424 
898.500 
898.912 

898.657 
898,708 



HARDERFOLD 

HYGIENIC 

UNDERWEAR 

lnter=Air-Space System 

Is two-fold throughout, affording 
protection against the vicissitudes 
of our variable climate to 

Invalids Athletes 

Professional Men 
Merchants Accountants 

Ami all occupations in life, indoor 
or out 

Over 1,100 Physicians 

have united In testifying to the san- 
itary excellence of the H akuehfold 

system of underclothing. 

HARDERFOLD FABRIC CO. 
163 River Street, TROY, N.Y. 

Send ~for Catalogue 



TfflTBEST LIGHT 

The 

most brilliant, 

economical light V 

made. Our light gives 

lOO-candle power at 
tbe small cost ol 2c per week. 

Is portable and there is no dirt, grease, 
odor or smoke. 0\cr 100 different styles— 
every one warranted. 

Agents Wanted Everywhere. 
■THE BEST LIGHT CO. 

Owners of Original Patents. 

87 E,. 5th St. 
Canton, O 




I WILL MAKE YOU 
PROSPEROUS 

| If you are honest and ambitious write me 

j today. No matter where- you live or what 

^ your occupation, I will teach you the Real 

; | Estate business by mail; appoint you Special 

\j Representative of my Company in your town; 

f start you in a profitable business of your own, 

and help you make big money at once. 

W Unusual opportunity for men without 

capital to become Independent for life. 

Valuable Book and full particulars FREE. 

Write today. 

NATIONAL CO-OPERATIVE REALTY GO. 



K. R. MAIt DKN 
President 



K.R.Y. Harden Building 
Washington, D. O. 



1^ Cushman 



\ "MUTOR OF MEM" 




They are made for 
the man who wants 
the best. 

CUSHMAN MOTOR- COMPANY 

2026 N. St.. Lincoln, Neb., U. S. A. 



TRAVELING 



EARN BIG SALARIES 

We will teach you to be an Expert 
Salesman by mail in eight weeks and 
assist you to secure a position with a 
reliable firm. We havehundredsof calls 
for Salesmen from leading firms all 
over the United StateB and Canada. Sales- 
manship Is the easiest, most pleasant and well paid 
profession in the world; besides a good salesman 
is always sure of a position because he produces 
the business that keeps tbe wheels of commerce 
turning. Why not be a producer? The man 
there is an unlimited demand for and the only one 
they cannot get along without, and instead of being 
contented with poorly paid, bard or dirty work, 
earn a big salary- If you want to enter this 
highly honorable and lucrative profession, write 
for our free catalogue, "A Knight of the Grip," 
and testimonials from scores of men whom we 
have recently placed in good positions. Address 
Dept. 110 National Salesman's Training Association, 

Chicago, 111. Kansas City, Mo. Minneapolis, Ulnn* 

Write nearest office. 



Wringer, D. A. Sawyers 898,787 




Musical Tubular Bells 



Highest Mechanical and Musical Art 
Have you a taste for MUSIC? 
No talent re quired. Not only in- 
creases social standing, but some 
people have had their salary in- 
creased five told by using our 
Musical Novelties. Can be 
learned in hours where ordinary 
instruments takes months. 

Send for our new 100-page Illustrated 
catalog free. Also 24 pages standard and 
popular sheet music arranged for one or two 
people, showing how to play our instru- 
ments, for 24 cents in stamps. 

J. C. DEAGAN 
2157 No. Clark St., Chicago, 111* 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateurs 17 se.— The utilization of lit) volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, aud the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American supplement, No. 1182. Price 10 cents. 
For sale by Munn & Co., .^1 Broadway, New York City 
or by any bookseller or newsdealer. 






;$60 



GOES LIKE SIXTY 

_SELLS LIKESIXTYj 
"| SELLS for SIXTY 

GILSON 

I GASOLENE 

'ENGINE 

'For Pumping, Cream 

^Separators, Churns, Wash Ma- 
inlines, etc. FREE TRIAL 

i Ask for catalog -all sizes 

gilson MFG. CO. 308 *"* St. Port Wislingta, Wis. 



September 26, 1908. 



Scientific American. 



215 
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Economy in 
Leather Belting 

Whether your leather belt- 
ing costs much or little per 
year, it's an expense that 
you want to cut down as much 
as you can. 
It makes no difference how hard you 
work your belts or under what trying con- 
ditions—you will have the most econom- 
ical belt you can buy if you use 

Sea Lion 

Guaranteed Waterproof 

Leather Belting 

Made especially to run under the most adverse 
conditions, such as severe weather, under a 
broiling sun in tropic humidity or through a 
flooded wheel-pit. Subject it to any of the 
things that work hardship on other belts and 
you'll still get more efficiency and service out 
of Sea Lion Leather Helling than ordi- 
nary belts give under the most favorable 
conditions. , , . __ „ 

We also make Reliance, Imperial. Sterling 
and Dynamo Leather Belting, each equally 
as good for specific purposes. 

We guarantee every foot of feea 
Lion ami Iteliauce iielting perfect and 
protect purchasersby holding ourselves liable 
at all times to replace any belt 
defective in stock or work- 
manship. A trial of our belt- 
ing will prove that it saves 
money. Write us about your 
belts and we w i 11 go into 
details and send you a book 
on leather belting. 

CHICAGO BELTING CO. 

24 South Green St., Chicago 

branches— New Orleans, Philadelphia, 
Portland, Ore. 




DESIGNS. 

Rndge, campaign, A. M. Parks :>'.), fiio 

Blotting paper, J. Gibson, Jr 5»,544 

Carton holder, II. M. Hale 39,545 

Chair back, F. L. Watters :il>,54tf 

Chair body, rolling, C. I). Montague 311,547 

Cocks, valve shell for stop, II. M. Iloelscher 3'.), 551 

Desk, \V. J. Sally ;i!>,543 

Eraser, K. McCoy 3!), 542 

Flag, M. O. Coker 80,541 

Leg, supporting, J. Allinghani 30.550 



Register stands, head of hi 
Vending machine easing, W 



K. Mille 
ISriggs. 



TRADE MARKS. 



30,540 
30,548 



70,034, 



Ale, bottled ginger, Virginia Bottling Co.. 
Antiseptic and disinfectant preparation, Val 

ley City Pharmacal Co 

Beer, Piel Bios 

Beverages, carbonated, Sumter Bottling 

Works 

Boats and boat frames, Pioneer Boat & Pat 

tern Co 

Books of fiction, New Fiction Library 

Boots, shoes, and slippers, leather, Dizer 

Copeland Co , 

Braids, tapes, bindings, and trimmings, San 

ford Narrow Fabric Co 

Canned salmon, Kelley-Clarke Co 

Cement, Portland, Northwestern States Port 

land Cement Co 

Cigars, Bay State Cigar Co 70,504 

Cleaning and polishing powder, J. II. 

Beams, Jr 70,544 



70,010 
70,030 



70,633 



70,570 
70,000 



70,. r 



0.032 
0,020 



70,5 7 S 



THE STANDARD PAPER- FOR- BUSINESS STATIONERY 



Work ceases to be drudgery when it is made an art. To do it nicely calls 
forth yourownadmirationand turns "the demnition grind" into a pleasure 




Notice to Contractors. 

Sealed proposals endorsed "Proposal for Conduit for 
Acute Elosoital, Construction, including Steampiping" 
for Hudson River State Hospital, Poughkeepsie, N. Y„ 
will be received bv the State commission in Lunacy, 
Capitol, Albanv, N. V.. up to 3 o'clock P. M. on the 23d 
day of September, 1908, when they will be opened and 
read publicly. 

Proposals shall be accompanied by a certified check 
in the sum of $60(1, and the contractor to whom the 
award is made will be required to furnish surety com- 
pany's bond in the sum of Three Thousand Dollars. 
The right is reserved 10 reject any and all bids. 

Drawings and specifications may be consulted, and 
blank forms of proposal obtained at the Hudson Kiver 
State Hospital. Poughkeepsie, N. Y., or at the office o£ 
the State Architect. Complete sets of plans and speci- 
fications will be furnished to prospective bidders upon 
reasonable notice to and in the discretion of the State 
Architect, Franklin B. Ware, Albany, N. Y. 

T. E. McGarr. Secretary, State Commission in Lunacy. 

Dated Albany, N.Y., September 2, 1908. 



Sealed proposals endorsed " Proposals tor furnishing 
and Installing four horizontal tubular boilers." at 
Hudson River State Hospital, Poughkeepsie, N. Y., will 
be received by the State Commission in Lunacy at the 
Capitol, Albany, N. Y., up to 3 o'clock P. M„ on Tuesday, 
the 29th day of September, 190$, when they will be 
opened and read publicly. 

Proposals shall be accompanied by a certified check in 
the sura of $600. and the contractor to whom the award 
is made will be required to furnish a surety company 
bond in the sum or $6,000. The right is reserved to re- 
ject any and all bids 

Drawings and specifications may be consulted and 
blank forms of proposal obtained at the Hudson River 
State Hospital, Poughkeepsie, N. Y., or at the office <if 
the State Arcbitect. Complete sets of plans and speci- 
fications will be furnished to prospective bidders upon 
reasonable notice to, and in the discretion of, the State 
Architect, Franklin B. Ware, Albany, N. Y. 

T. K. McGarr, Secretary, State Commission in Lunacy. 

Dated Albany, N. Y., .September 16, 1908. 



WANTED. 
(Chemical). 



FIRST-CLASS LABORATORIAN 

$:{.76 per diem. An examination will 
be held at tbe Navy Yard, Norfolk, Va„ September 21, 
190S. to fill the above position. For application and 
further information address 

"Commandant," Navy Yard, Norfolk, Va. 



70,5-15 
70,563 

70,582 

70,027 

70,631 

70,018 
70,580 

70,001 

70,584 



70,571 
70,024 

70,577 

70.570 
70,547 
70,501 

70,505 



70,573 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE GLOBE MACHINE ATiO STAMPING CO. 

970 Hamilton St., ClFvcliind, O. 



m 



SEEHES 



_ Corliss Engines. Brewers' 
and Bottlers' Machinery. THE VILTEK 
MS'G. CO., 899 Clinton St., Milwaukee, Wis. 



MfinFK * EXPERIMENTAL WORK. 

lllUULLu Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & CO.. 228.229 South Street, New York 



RUBBER 



ELECTRIC GOOD S.-Bitr Cat. 8 cts. Want 
Agents. Ohio Electric Works. Cleveland, O. 



MOEFT &. COMPANY 

I>tc Makers, Machinist* itud Machinery Builder* 

120 Michigan St., Chicago, U. S. A. 



Cleaning compound, G. M. Buskey. 
Cloaks, fur sacks, collars, and muffs, 

denberg & Miehaelis 

Cooking utensils and washing and drinking 
vessels, enameled, Strong-Battelle Maim 

facturing Co 

Corn meal and corn grits, Kemper Mill & 

Elevator Co. 

Cotton piece goods, Richard llaworth & Co., 

Ltd ) 

Electric, gas, and combination lighting fix- 
tures, F. W. Wakefield 

Electric tapes, Wesco .Supply Co 

Eye exercising device, Ideal Co 70,600, 

Firearms and parts thereof, certain, Waff en- 

fabrik Mauser Aktiengesellschaft 

Fireworks, hand, E. 11. Wagner 70,585 

Flooring, flexible composition, J. A. & \V. 

Bird & Co. 70,508 

Fuses, powder train, Coast Manufacturing & 

Supply Co. 70,570 

Gin, compounded buchu, J. Grossman's Sons 
Glass substitutes, staiiied, E. Ma hew . 
Hardware, certain, J. B. Ilasenclever & 

Sonne 

Mats, felt, E. A. Mallory & Sons 

Insecticide, R. A. Wallace 70.590, 

Iron sheets, bars, tubes, and forgings, 

American Rolling Mill Co 

Lamps, electric incandescent and arc. 
Deutsche Gasgluhlicht Aktiengesellschaft 
(Anergesellschaft; 
Leather and shoe dressings, S. M. Bixhy & 

Co 70,G»i) 

Magazines, printed books and essays. Palmer 

School and Infirmary of Chiropractic... 70,007 

Medicinal preparation, Sharp & Dohnie 70,011 

Medicines and preparations, veterinary, Wat- 
son Co 70.020 

Molasses, Oelerich & Laux 70,028 

Opeia, marine, and field glasses, Baille-Le- 

maire & Fils 70, 500 

Pencils, lead. Eagle Pencil Co 70,508 

Perfumes, Alfred II. Smith Co 70,592, 70,503 

Perfumes, toilet waters, sachet and toilet 

powders, C. B. Wood worth Sons Co 70,506 

Pills, cathartic, Blackburn Products Co 70,021 

Plaster board, J. B. King & Co 70,575 

Powders, headache, W. L. Kuchynski 70,602 

Pulleys, clutch. II. Drusehel 70,507 

Remedy for rheumatism. Mesal Chemical Co. 70,005 
Roofing and sheathing fabric, waterproofed, 

J. A. & MS. Rfrtl & Co 70,507 

Roofing fabric, waterproofed. J. A. & W. 

Bird & Co 70,501) 

Rubber regenerated from ru hirer waste, J. 

Basler & Co 70,542, 70,543 

Salve, Bergeron & Bergeron 70,505 

Salve, corn and bunion. C. Ilercher 70,580 

Sanatorium^ and certain medical apparatus, 

portable, G. L. Warn ken 70,619 

Saws, Manning, Maxwell & Moore 70,004 

Shirt waists and shirt waist suits, Crescent 

Manufacturing Co. of Delaware 70,572 

Shoes, leather, V. K. & A. 11. Jones Co 70.502 

Soap, J. P. Davies Co 70.548 

Soap, M . Werk Co 70,549 

Soap, laundry, Procter & Gamble Co., 

70,550, 70.559 

Spool cotton, Sewing Thread Co 70,012 

Starching and washing compounds, Laundry 

C. W. Van Zile 

Stoves, gas, Gilbert & Barker Mfg. Co 

Telegraphy detectors, wireless, Wireless Spe 

cialty Apparatus Co 

Telephone attachments, Rector Help- A -Phone 

Co 

Tobacco products, certain, L. Liptai 

Tonic, hair tonic, liniment, and tooth wash, 

general. Pompeian Co 

Toys, weighted figure, A, Schoenhut Co 

Trees, chestnut, C. K. Sober 70,560 

Valves for kegs, barrels, etc.. Golden Gate 

Manufacturing Co 70,574 

Wafers, biscuits, crackers, cakes, and bread 

Perfection Biscuit Co 

Waists and wash suits, ladies', Teller 

Sternfeld & Co 

Walls and ceilings, decorative fabrics for 

Sanatile Co 

Whips, C. II. Clark 

Whiskey, straight malt, Duffy Malt Whiskey 

Co 

Whiskey, straight rye, J. A. Bumgardner. . . 
Wines, American white, Hammondsport Wine 

Wire rope and cables, Trenton Iron Co 



Loot for the Water Marh " 

takes the hum-drum look out of a business letter and gives it ihe 
artistic look that you are proud of and pleased with. 

That it pays always to use Old Hampshire Bond for commercial stationery is the 
testimony of prudent business men. Prove this for yourself — let us give you the 
Old Hampshire Bond Book of Specimens. It contains suggestive specimens of 
letterheads and other business forms, printed, lithographed and 
engraved on the white and fourteen colors of Old Hampshire Bond. 

Hampshire Paper Company 

The only paper makers in the tvorld 
making bond paper exclusively. 




South Hadley Falls, Mass. 



MADE 



A LITTLE BETTER. THAN SEEMS NECESSARY 



LEARN TO 




ly maile. $20 to $100 a 
refined, fascinating 
work for men, 
boys and 
Is. We guar- 
antee pro- 
ficiency or 
di scour agfi 

Illustrating, Cartooning, Commer- "^' \^ K\*^ "V. ment. 
eial Designing I aught by yriistn trained * 
in American ami European Schools. Instruc- 
tion ariapled toeach student's needs. Advisory 
Board of world's best artists approves lesson ! 

Test Work Sent FREE to ascertain individual 
talents and needs. State course wanted. You as 
sume no obligation. Mechanical, Architectural 
Shetf Metal Pattern Drafting also taught successfully. 
ACHE School of Drawing, 1073 South St., Kalamazoo, Mi 

If interested, ask about The ACME Resident School in Kalamazoo, 



GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrate d article on this subject is con- 
tained in Supi'LWAikmt No. 1292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 




ALL THE NEWS OF 
MOTION PICTURES 

Lecture and song slides every 
week in tbe leading journal of 
the trade. 

Best Medium for Advertisers 

iCc per copy, $2 per year. 

MOVING PICTURE WORLD 

125 E. 23d St., New York City 



SALUBRIOUS 

SEPTEMBER 



THE MOST DELIGHTFUL MONTH 
FOR A D. & B. LAKE TRIP 



is perfect 
excursion business 



In September the weather 
and the rush of the 
has abated, enabling you to enjoy your 
trip with the best of service and accom- 
modations. If you have wisely deferred 
your vacation until now, the D. & B. 
Lake Line has daily regular trips and 
special week-end outings which will in- 
terest you. 

Send for illustrated pamphlet and Great 
Lakes Map. 

Address, 

D. & B. Steamboat Co., 
Detroit, Mich. 



Do Your Own Printing 



$5 press prints cards, labels, etc. Circular, 
book, newspaper press |18. Money saver, 
maker. All easy. Hulessent. Write factory 
for press catalog, type, paper, etc. 

THE PKKSS CO., Dlcriden, Conn, 




MOORE 

4. CO. 



Special Machinery. Dies. Tools, Models, 
Metal Specialties, Inventions perfected. 

Intlliuitl uimI E-Vaiiiklin Streets, Chicago, U. 8. A. 



70.580 
70,015 

70,017 
70,509 

70,587 

70.581 
70,003 

70.008 
70.504 



70,020 
70,501 



70,010 
70.588 



70,023 

70,022 



70,025 
70,583 



wanuu 



& INVENTIONS PERFECTED 

mUNION MODEL WORKS 
(27 133 SO CLARK St CHICAGO. 



MfinFI R * EXPERIMENTAL WORK, 
IflUUULO Gears, Dies, Tools, Novelties manufact d. 
M. P. SCHELL, 1759 Union Street, San Francisco 



DIE MODELS SPECIAL 

WORK TOOLS MACHINERY 

If made in metal, we can mane it. 
NATIONAL STAMlMXiANI) ELECTIilC WORKS 



BiiHMHaaiijIBi 

Chemical Analyses 

aJS Industrial products examined and working 
*^r formulas provided, processes improved, coun- 
sel and expert evidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors asBisfeW;, instruction. 
Established 1882. Monadnock Laboratory, Chicago. 



LABELS. 

"Bohemian National Blended Old Rye Whis- 
key," for a blend of rye whiskies, L. 
Max a 14,-150 

"Health Hose." for hosiery. Wilkes-Barre 

Knitting Mills Co 14,358 

"Ilerlig's Sparkling Piano Polish." for a 

piano polish, Ilerlig Manufacturing Co.. 14,355 

"Lewis' Tea." for tea, Ceo. Lewis & Co.... 14,352 

"Mint- Ale Non-Intoxicant Beverage," for a 

beverage, H. E. Knaust 14,353 

"Owen's Rheumatic Remedy," for a rheu- 
matic remedy, J. II. Owens 14,350 

"Solin," for a preparation to increase the 

durability of shoe soles. W. F. Chase... 14, .157 

"Superb Chocolate Creams," for chocolate 

creams, Douglas Candy Co 14,351 

"The Merry Widow," for perfumery, J. I). 

Sauter 14,354 



NEW PAPERS ON 

Concrete, Reinforced Concrete, and 
Concrete Building Blocks 




Electric Dynamos and Motors 

Send for Catalogue -Vo. 4-5 

KESTER ELECTRIC CO. 

Terre Haute. Ind.. V- S. A. 



THE FONIC PUBLISHING HOUSE, 



RINGOS, 
N. J. 

has just publisht a very interesting work of 239 pages, 
8vo, entitled The Soul: Whence?— Whither 7 By Pro- 
fessor C. W. Larison, M. D. It will be sent to any 
address on receipt of price, $1 .50. 



B. E. 



PRINTS. 

'Herbo-Nervo," for a nerve tonic, 

Thomas 2,342 

'Massaging the Face," for a massaging com- 
position, A. Summer 2,343 

''Produces Typewritten Letters and Office 
Forms — Capacity of 100 Typewriters," for 
duplicating machines, Writer press Co... 2,345 

'Two Soles With But a Single Heart. The 

Heart of Oak," for shoes, C. B. K. Banks 2,344 



A printed copy of the specification and drawing 

of any patent in the foregoing list, or any patent 

in print issued since 1863, will be furnished from 

this office for 10 cents, provided the name and 

number of the patent desired and the date be 

.' given. Address Munn & Co., 361 Broadway, New 

York. 

Canadian patents may now be obtained by the in- 

I ventors for any of the inventions named in the fore- 

i going list. For terms and further particulars 

* mddreta Munn & Co., 361 Broadway, New York. 



SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 
IJrysson Cunningham. The article clearly 
describes the proper composition anil mix- 
ture of concrete and gives the results of 
elaborate tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and 
sand to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
15G7, 1508, 15m>, 1570, and 1571 contain 
an elaborate discussion by Lieut. Henry 
J. Jones of the various systems of rein- 
forcing concrete, concrete construction, 
and their applications. These articles 
constitute a splendid text book on the 
subject of reinforced concrete. Nothing 
better has been published. 
SCIENTIFIC AMERICAN SUPPLEMENT 
997 contains an article by Spencer New- 
berry in which practical notes on the 
proper preparation of concrete are given. 
SCIENTIFIC AMERICAN SUPPLEMENTS 
1508 and 1509 present a helpful account 
of the making of concrete blocks by 
Spencer Newberry. 
SCIENTIFIC AMERICAN SUPPLEMENT 
1534 gives a critical review of the en- 
gineering value of reinforced concrete. 
SCIENTIFIC AMERICAN SUPPLEMENTS 
1547 and 1548 give a resume in which 
the various systems of reinforced con- 
crete construction are discussed and illus- 
trated. 
SCIENTIFIC AMERICAN SUPPLEMENTS 
1504 and 1505 contain an article by 
Lewis A. Hicks, in which the merits and 
defects of reinforced concrete are an- 
alyzed. 
SCIENTIFIC AMERICAN SUPPLEMENT 
1551 contains the principles of reinforced 
concrete with some practical illustrations 
by Walter Loring Webb. 
SCIENTIFIC AMERICAN SUPPLEMENT 
1573 contains nn article by Louis II. Gib- 
success in con- 
illustrated. 
SUPPLEMENT 
reinforced con- 



SUPPLEM"ENT 

in the Concrete 



son on the principles of 

crete block manufacture, 
SCIENTIFIC AMERICAN 

1574 discusses steel for 

crete. 
SCIENTIFIC AMERICAN SUPPLEMENTS 

1575, 1576, and 1577 contain a paper by 

Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3. 40 

Order from your Newsdealer or from 

MUNN & CO., Publishers, 361 BROADWAY, NEW YORK CITY 



Philip L. Wormley, Jr., on cement mortar 
and concrete, their preparation and use 
for farm purposes. The paper exhaus- 
tively discusses the making of mortar 
and concrete, depositing of concrete, fac- 
ing concrete, wood forms, concrete side- 
walks, details of construction of rein- 
forced concrete posts, etc. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1580 contains a review of concrete mix- 
ing machinery by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the 
selection of Portland cement for concrete 
blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 

1581 splendidly discusses concrete aggre- 
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1595 and 1590 present a thorough dis- 
cussion of sand for mortar and concrete, 
by San ford E. Thomson. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1580 contains a paper by William L. 
Larkin on Concrete Mixing Machinery, in 
which the leading types of mixers are 
discussed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1020 publishes a practical paper by 
Henry II. Quimby on Concrete Surfaces. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1024 tells how to select the proportions 
for concrete and gives helpful suggestions 
on the Treatment of Concrete Surfaces. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1034 discusses Forms for Concrete Con- 
struction. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1039 contains a paper by Richard K. 
Meade on the Prevention of Freezing in 
Concrete by Calcium Chloride. 

In SCIENTIFIC AMERICAN SUPPLE- 
MENT 1605 Mr. Sanford E Thompson 
thoroughly discusses the proportioning of 
Concrete. 

SCIENTIFIC AMERICAN 
1578 tells why some fail 
Block business. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1008 contains a discriminating paper by 
Ross F. Tucker on the Progress ana Logi- 
cal Design of Reinforced Concrete. 
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;E MANUFACTURb.MOULDED AND 

SPECIAL RUBBER.GOODS OF, EVERY 

DESCRIPTION, AND CAN, FURNISH 

ANY SPECTALW RUBBER ARTICLE 
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COLD GALVA NIZING 

IMPORTANT PATENT DECISION 

An important de- 
cision has just been 
rendered by J udge 
Cross of the Ci rcuit 
Court of the United 
States, District of New 
Jersey, in favor of the 
Hanson & Van Winkle 
Co., of Newark, N. J.. 
and Chicago, 111., and 
against the United 
States Electro-Gal- 
vanizing Company, of 
Brooklyn, New York, 
for a new process of electro-galvanizing. 

INEQUITY ON FINAL HEARING 

The Hanson & Van Winkle Co. took up this fight 
single handed some six years ago. and have conducted 
it at ereat expense, feel mg confident of final success. 

This seems a particularly opportune time to call the 
attention of all those interested in galvanizing pro- 
cesses to the perfection to which the Hanson & Van 
Winkle Company has brought this art and to the fact 
that their salts and processes have now been authori- 
tatively declared to be free and clear of infringement 
on this patent, which had heretofore been asserted to 
be all-controlling. Whatever may lie Haiti of Its 
validity as against other*, as against the salts 
and processes of thts company the patent is of no 
effect. 

While the process of the Hanson & Van Winkle Com- 
pany, as installed by their experts, is simple and inex- 
pensive, their intention is to install at once in the 
larger cities, outfits in connection with their improved 
mechanical devices in order to show prospective users 
the advantage of their methods. 





DECARBONIZER 

Chemically removes carbon from 
Cylinders, piston rings and valves. 

INCREASES POWER 20 PER CENT 

Volatilizes carbon, in which form it passes 
out thru exhaust. Injury to metal 
impossible Agents wanted in certain 
localities. Sample, quart can, $1.50. 
Write to-day tor particulars. 
General Accumulator & Battery Co 

128 Second Street, Minvuiil.ec, Win. 
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The smallest and newest PRISM GLASS 
made. Has not its Equal. Possesses extraordinary 
sharpness and clearness. 

Descriptive catalogue sent on request. 

C. P. GOERZ AMERICAN OPTICAL CO. 

52 Union Square, E., New York 

Cuicaijo, III. San Fhancisco, Cal. 

1514 Heyworttl Building 103 Cl.ius Spreckels Building 



To Clean up Surplus Stock 

Semi Annual 
CLEARING SALE 

OF 

Automobile Supplies 
and Accessories 

NEUSTADT AUTOMOBILE & SUPPLY CO. 

3932 Olive Stmt St. Louis, Mo. 



HALF 
PRICE 



TOOlS! TOOlS! TOOlS! 



We keep all kinds. Send your name 
on a postal and get our 88-page Booklet 

Montgomery & Co., 109 Fulton St., New York City 



Electricity Now Does All the 
Washing and Wringing 



We now attach an electric motor to the 
famous 1900 Washer. It operates the wringer, 
too. Connect it with a light fixture, as you 
connect a table lamp. Turn on the current 
as you turn on the light. 

The Washer then operates just like our 
hand washer, only you don't need to touch it. 

When the washing is done, move a small 
lever, and the motor connects with the 
wringer. The one motor, operating both the 



washer and wringer, does every whit of the 
work. Please think what that means. The 
hardest drudgery there is about housework 
done by two cents' worth of electricity. 

Servants happy; laundry bills saved; 
clothes lasting twice as long. For the 
"1900" does washing better than any other 
method known. 

Now electricity makes the washer go. 
Doesn't that sound like a new era for women? 



Send No Money— We Pay Freight 



Th!s outfit does just as we claim. 
Does all of the washing:, all of the 
wringing. Does the work better 
than you can do it by hand. Does 
It with less wear on clothes. 

The facts, we know, seem too 
good to be true. So weproposethis: 

If you are responsible, we will 
send you the Washer, Wringer and 
Motor, all on 30 days' trial. We will 
prepay the freight. 

You don't invest a penny— don't 
commit yourself at all. Do four 
washings with it. Try it on dainty 
things, heavy things, everything. 
Then, if you think youcan get along 
without it, we will take it back. 

Your 30 days' use will be free. 

You have no obligation whatever. 
Treat us just like a dealer who 
shows you a washer. If you don't 




up. 



want It when the month is 
simply say so. 

But don't go on washing in the 
old way without knowing what this 
method means to you. Women 
have no right to do such hard work 
when electricity can do it for them. 

Send first for our Washer Book, 
to know all about it. Then, if you'll 
try it, just tell us to send it on. 

Please cutout this coupon— now— 
before you forget it. 



The 19m Washer Co., 

$21211 enry St., IHnghamton, N. Y. 
Please send me the book about the 
Electric Washer. 



Name . 



We have also a Canadian factory. 





PANAMA CANAL 

And other great engineer- 
ing feats are made pocsible 
by the use of explosives. 




It Writes 
It Adds 
It Subtracts 
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You cannot do these three things 
mechanically on any other machine 



The Remington Typewriter 

With Wahl Adding and Subtracting Attachment 

represents the complete and perfect union of the writing machine 
and the adding machine- It completes the circle; finishes the labor 
saving; leaves nothing more for mechanical ingenuity to contrive in 
the field of billing, order and general accounting work. 

The Wahl Adding and Subtracting Attachment bears our 
guarantee and is made for the Remington Typewriter exclusively. 

Illustrated descriptive booklet sent on request. 

Remington Typewriter Company u„corpora t ed) 

New York and Everywhere 




TAPES AND RULES 

ARE TILE BEST. 

l-'or sale everywhere. Send tor 
Catalog No. lfi. 

LUFKIN RULC CO. 

Saginaw, Mich., U. S. A. 

New York and London. 



THE BRISTOL CO. 

Manufacturers of 

Bristol's Recording Instruments 

for Pressure, Temperature 
and Eilectricity, 

ALSO 

The Win. fl. Bristol Electric Pyro- 
meters and Patented Smoked Chart Recorders 
The most complete line of Recorders 
in the world for all uses. 
Send far Catalogue 
THE BRISTOL CO. Waterbury, Conn. 

Branch ( NEW YORK 
Offices; \ CHICAGO 
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Engine and Producer 

40 to7ooH. P. units; uses Bituminous, Anthracite, 
Charcoal, Lignite or Coke. 

IDEAL POWER CHEAPER THAN STEAM. 
Successful plants in all parts of North 
America. Horizontal Gasoline En- 
gines; sizes, 3 to 30 H. P. Best for 
over 25 years. Buy from the builder. 

Weber Gas Engine Co., 

liox 423 KANSAS CITY, 1H*. 





AUTOLOG SENT FREE! 

Every one interested in Motor Cars or Motor Boats, whether owner, dealer or 
chauffeur, will find this book very valuable. It is not technical, but in a matter-of- 
fact way, tells you everything that you want to know regarding Motors and Motor- 
ing. It saves time— money— worry. It contains 200 pages and many illustrations. 
The modern motorist must have it if he wishes comfort and all the accessories 
necessary to up-to-date motoring. Remember it costs you nothing— simply send 
us your name and address. 

KANSAS CITY AUTOMOBILE SUPPLY CO., 600 E. 15th St., Kansas City, No. 



DU PONT EXPLOSIVES 
will remove mountains, dig 
canals, build railroads, and 
clear your land of stumps 
and boulders. 

For catalogs, special informa- 
tion, etc., write 

E. I. DU PONT DE NEMOURS 

POWDER COMPANY 

Wilmington, Del. 

Manufacturers of Explosives and 
Blasting Supplies of every kind 



urrtR Winners of National FieJd 
Trial Championships. Write Dept. K, 
L)u Pont Co., Wilmington, Del. 



Statue of Angel Moroni on Mormon Temple, 
Salt Lake City. 

THE PERFECT EQUIPMENT 

of the Mullins factory, together with the skill and 
experience of the Mullins artisans, makes the great 
line of 

MULLINS 

ART ARCHITECTURAL SHEET 
METAL WORK AND STATUARY 

the most comprehensive and beautiful inthe country. 
Each piece is perfectly shaped, thus insuring a sharp, 
clean and beautiful effect. All joints are riveted 
and soldered, combining 
strength, durability and 
smooth finish. 

Send for large 120-page 
Catalogue of stock designs 
of Cornices, Friezes, Panels 
and Ornamental Metal 
Work. Also ask tor sepa- 
rate catalogue of Muliir.s 
Sheet Metal Statuary— 
which is as durable ami 
artistic as cast bronze or 
sculptured work, and coets 
less. Please specify the 
kind of Metal Work you are 
interested in. 

The W.H. Mullins Go. 
203 Franklin St., 
Salem, Ohio, 
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Porox" Ignitor Storage 

BATTE R i ES 
High Capacity. Light Weight. 

Proved as the best for both igni- 
tion and light. No loss of current. 
It. stores and returns the power to 
your machine. You can see and 
examine the interior without ex- 
posure and digging, because it is 
made up in transparent celluloid 
iars. No danger of breakage like 
hard rubber. Plates and jar3 are 
guaranteed for one year. 

Send for catalog 
Albert Muller, 145 West 49th St., New York 
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